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Description 

DESCRIPTIONI OF THE PRESENT INVENTION 
1. Held of the Invention 

The present invention relates to azole compounds usetui as antifungal therapeutic agents and their use. 



Various compounds have been reported already as antitungal agents (for example, EPA-1 22,693, EPA-1 22,056 
and EPA-332,387). These compounds are. however, not satisfactory In their therapeutic effects from the viewpoint of 
antifungal activity, antifungal spectrum, side effect and pharmacokinetics. 

Conventional antifungal agents do not exhibit suff idem therapeutic effect and. in addition, there are many problems 
on side effects, phamiacokinetics, superinfection and acquisition of drug-resistanca 

For solving such problems, it would be clear that compounds having higher safety, better absoiption in vivo and 
more potent antifungal activity are desired as therapeutic agents. 

SUMMARY OF THE INVENTION 



The present Inventton is to provide an azole conpound of formula (I): 



whereby Ar is a phenyl group substituted with one to three substituems independently selected from a halogen a 
halogenated Ci^alkyl or a halogenated Ci.salkoxy; 

and R^ Independently are a hydrogen atom or a Ci-aalkyi group, or R^ and R^ may combine together to form a 
C2.4 alkylene group; 

R^ is (1) a Ci.i2alkyl, Ca^scyctoalkyl C2.4alkenyl and C2-4alkynyl group, (2) an aryl group having 6 to 14 carbon 
atoms and (3) a fused or nonfused five- or six-membered aromatic heterocyclic group having 1 to 3 hetero atoms 
selected from a nitrogen atom, sulfur atom and oxygen atom, each of the above groups (1), (2) and (3) may be sub- 
stituted with hydroxy group, «iboxy group, methoxycarbonyl group, ethoxycarbonyl group, butoxycarbonyj group, 
nitre group, amino group. (C2.4)aikanoyidnTino group, meihylamino group, dimethylamino group, diethylamino 
group, dibutylamino group, pyrrolidinyl, morpholino, piperidina piperazinyl, N-benzylplperazinyl, N-acetylpiperazi- 
nyl. N-(p-methoxyphenyl)piperazinyl. N-[p-(2.2,3.3-tetrafluoropropQxy)phenyl]piperazinyl. pyrazollzinyl or perhy- 
droazepinyl, methoxy group, ethoxy group, butoxy group, halogen, (Ci.2)haloalkylgroup. trifluoromethoxygroup, 
1J,2.2-telrafluoroethoxy group. 2.2.2-trlfluoroethoxy group, 2.2.3.3-telrafluoropropoxy group. 2.2.3.3.3-pentafluor- 
opropoxy group, 2.2.3.3,4,4.5.5-oclafluoropentoxy group. 2-fluoroethoxy group, 0x0 group, thioxo group, mercapto 
group, methylthio group, ethylthio group, butylthio group, methanesulfonyl group, elhanesuHonyl group, butanesul- 
fonyl group, (Ci.4)alkanoyl group. Cu^^\ky\, Cg.Qcydoalkyl. C2.4alkenyl and C2.4alkynyl, aryl group having 6 to 14 
carbon atoms or a fused or nonfused five- or six-membered aromatic heterocydk? group having 1 to 3 hetero atoms 
selected from a nitrogen atom, sulfur atom and oxygen atom: 

1=^ is a hydrogen atom or an acyl group selected from the group consisting of an alkanoyi group having 1-7 caibon 
atoms, and arylcarbonyl group having 7-15 caibon atoms, an alkoxycarbonyl group having 2-7 carbon atoms, an 
aryloxycarbonyl group having 7-15 carbon atoms and an arall^carbonyl group having 8-20 carbon atoms: 
X is a nitrogen atom or a methine group; and 

Y and Z independently are a nitrogen atom or a methine group which may optionally be substituted wHh a methyl 
group, 

or a salt thereof. 
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Further, the present invention is to provide an anti-fungal agent which comprises an azole conr^pound represented 
by the formula (0 or a salt thereof. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Examples of the substituted phenyl groups represented by Ar in the fornuJa (I) is a phenyl group having one to 
three siiDstituents independently selected from a halogen (e.g., fluorine, chlorine, bromine or iodine), halogenated 
lower (Ci^) alkyl groif> and halogenated lower (C^^) alkoxy group such as 2,4-drfluorophenyl, 2,4-dichlorophenyl, 4- 
chlorophenyi. 4-fluorophenyl, 2-chloropheny1. 2-fluorophenyl. 4-tnfluoromethy^enyl. 2-1luoro-4-chlorophenyl. 2- 
chloro-4-fluorophenyl. 4-lrlfluorom6thoxyphenyl. 2.4,&-trifluorophenyl. 4-bromophenyl. anrx^ng which a phenyl group 
substituted with one to two fluorine atoms is particularly preferred. 

Examples of the lower alkyl gfo^ps represented by R"* or R^ are straight or branched alkyl groins having 1 to 3 car- 
bon atoms such as methyl, ethyl, propyl or Isopropyl, among which methyl is particularly preferred. Preferred combina- 
tions of R"* and R^ are hydrogen and hydrogen; hydrogen and methyl; and methyl and methyl. Examples of the lower 
alkylene groups formed by connection of R^ and R^ are straight lower (C2.4) alkylene groups such as ethylene, propyl- 
ene or butylene, among which ethylene is prefen-ed. 

Exanples of the groips bonded through a cart»on atom represented by R^ are optionally substituted aliphatic or 
aromatk; hydrocarbon residues and optionally substituted aromatic heterocyclk; groups. 

Examples of the optionally substituted aliphatic hydrocarbon residues are alkyl. cydoalkyl. alkenyl and alkynyt. 
each of which maybe substituted. Examples of such alkyl groups are straight or branched alkyl groups having 1 to 12 
carbon atoms such as methyl, ethyl, propyl, butyl, heptyl. octyl. nonyl. decyl or dodecyl, among which lower alkyl groips 
having 1 to 4 cartoon atoms (e.g.. methyl, ethyl, propyl or butyl) are preferred. Examples of the cydoalkyl groups are 
cyck)alkyl groups having 3 to 8 carbon atoms such as cyck>propyl, cydobutyl, cyck>pentyl. cyclohexyl, cydoheptyl or 
cyctooctyl. among which cydoalkyl groups having 3 to 6 cartwn atoms (e.g., cydoprcpyl, cydobutyl. cydopentyl or 
cyctohaxyl) are preferred. Exanrples of the alkenyl groups are alkenyl groi4> having 2 to 4 carbon atoms such as vinyl, 
propenyl and butenyl. among which alkenyl group having 2 to 3 cartx>n aton^ (e.g., vinyl or propenyl) are preferred. 
Examples of the alkynyl groups are aikynyl groups having 2 to 4 carbon atoms such as ethynyl, propynyl or butynyl, 
among which alkynyl groi4?s having 2 to 3 cartx)n atoms (e.g., ethynyl, propynyl) are pretended. 

Examples of the optionally substituted aromatic hydrocarbon reskiues are optionally substituted aryl groips having 
6 to 14 carbon atoms. Examples of the aryl groups are phenyl, naphthyl, biphenylyl, anthryl or indenyl, anxxig whrch 
aryl groups having 6 to 10 carbon atoms (e.g., phenyl or naphthyl) are iwefen'ed. 

Examples of the optionally sU}stituted aromatic heterocydic groups are optk>nally substituted fused or nonfused 
aromatic h^erocydk: groups having at least one hetero atom selected from a nitrogen atom, sdfur atom arKl oxygen 
atom. Examples of the heterocydic groups are imidazolyl. triazolyl. tetrazolyl. pyrazolyl. pyridyl. thiazolyl. thiadiazolyl. 
thienyl, furyl, pyn-dyl. pyrazinyl, pyrimidinyl, oxazolyl, isoxazolyl. benzinn'dazolyl, imkJazopyrimidinyl, imklazopyridinyl, 
imidazopyrazinyl. imidazopyridazinyt. benzothiazotyl. quinolyl, isoquindyl. quinazolinyl or indolyl. among which optiorh 
ally substituted five- or six-membered aromatic heterocyclk; groups having 1 to 3 hetero atoms selected from a nitrogen 
atom, sulfur atom and oxygen atom (e.g.. imklazolyl. triazolyl, thiazolyl, thiadiazdyl, thienyl, furyl. pyrkiyl or pyrimidinyl) 
are prefen-ed. 

Exanples of the substrtuents for the optionally substituted aliphatic or aromatic hydrocartx)n reskJues and the 
optionally substituted aromatic heterocyclic groups shown by R^ in tfie compound of fbnnula (I) are hydroxy group, 
optionally esterified cartx)xy group (e.g., carix)xy, methoxycarbonyl, ethoxycarbonyl or butoxycarbonyl), nitro group, 
amino group, acylamino group (e.g.. alkarxsyl amino group such as aoetylamino; propk>nylamino and butyrylamino). 
alkylamino group (e.g. , methylanino, dimethylamino, dietiiylamino or dtxjtylamino), optionally substituted cydic amino 
group (e.g., pyrrdkiinyl. morpholino. piperkjino. piperazinyl. N-benzy(plperazinyl. N-acetylpiperazinyl. N-<p-mefhQxy- 
phenyl)piperazinyl. N-[p-(2.2.3.3-tetrafluoropropoxy)phenyO piperazinyl, pyrazolizinyl or perhydroazepinyl), alkoxy 
group (e.g., m^hoxy. ethoxy or butoxy), halogen (e.g.. fluorine, chlorine or bromine), haloalkyi i^oup (e.g., trifluorome- 
thyl. dktik)romethyl or triftuoroethyl), hak>alkoxy group (e.g., trifluoromethoxy. 1.1,2,2-t6trafluoroethQxy. 2.2,2-trifluor- 
oethoxy, 2.2,3,3-tetralluoropropoxy, 2,2,3,3,3-pentafluoropropoxy, 2,2.3.3,4.4,5,5octafluoropentoxy or 2-fluoroethoxy), 
0x0 group, thioxo group, mercapto group, alkytthto groi^ (e.g.. methyfthio, ethyfthto or butylthio). alkylsuKonyl group 
(e.g., methanesulfonyl, etfianesulfonyl or butanesulfonyl) and alkanoyl group (ag.. acetyl, fbrnnyl. propionyl or butyryQ. 
The substituents also indudes the cptk>nally substituted alkyl. cydoalkyl, alkenyl or alkynyl groups^ the optionally sub- 
stituted aryl and the optionally substituted fused or nonfused aromatic heterocyclic group as exemplified for Pp, 

The acyl groups represented by R^ in the compound of formula (I) indude acyl groups derived from organic car- 
boxylic adds such as alkanoyl group, preferably that with 1-7 cartx)n atoms (e.g.. formyl. acetyl, propionyl. butyryl. iso- 
butyryl, pentanoyl, hexanoyt or h^tanoyl), particularly preferably that with 1-3 cartjon atoms; arylcarbonyl group, 
preferably that wHh 7-1 5 carbon atoms (e.g.. benzoyl or naphthalenecarbonyl), particularly preferably that with 7-11 car- 
bon atoms; alkoxycarbonyl group, preferably that with 2-7 carbon atoms (e.g., methoxycarbonyl. ethoxycarbonyl. pro- 
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10 



15 



20 



25 



Phenoxycarbonyl). particularly prsferabiTttS^S 7^S5? ? ^"^^""^ ^"^^ (e.g.. 
cart)on atoms (e orber«yJ,£r nhenSh!^* aralkylcartwnyl group, preferably that with 8-20 

preferabVthatUeTl^la^TjSri^S^^^ naphthy.e1hylca*or,'yO. particuli; 

E)«mp.es d suitable substHuente arr^JSnS y-fSS'^^^'^^^ ^ ^"'^^ subslituem(s,' 

.n the abo^e-mentioned nitrogen-comainTrig hetVC^S^ "'^ '"'"'"^ *° 

™i«ui^re?re*^s:r^f^^^^^^^^^ 

is Within a 8cope Of the present invention S to^JlLr^Ji? 8le|Bo«omers as well as a mbcture thereof 
and r2 is methyl, both oVthe carbon X^JZZt^J^^^ -somers rt ,8 prefen-ed that when is hydrogen 
to Which r2 is bonded are in R-oonfi9ur<S represerrted by Ar is bonded and another ca^n 

by.i'^e"rXar^!,Ll;S^^^^^^ 



,0s 



'^1 



HsC—C-C-N' ^N-r3 (I) 
Ar Y=Z 



. wherein the symbols have the same meanings as defined above 
with a compound of fomxjla (III): 



so 



NH 



35 



40 



45 



SO 



56 



amides such as dimefhylformamide aSiW^?d2^^^^ 1.2-d.chloroethane: estere such as ethyl acetate; 

hydroSTel'lKSr&roJfrpX^rS^^^^^ « - - a^l me,^ 

hydride or sodium hydrid^. aS r^c^ ^9 LhZJT^a t"* mL'l:' 
potassium carbonate or sodium carbonate) oraanil arH T'^wJ^S^* '^^^^a'^- «sium carbonate, 

sodium methylate or potassium la^hLLS^^i^ L ' ^'"^ metal alcohdate fe.g. 

In place 5 the <i,C^7*J,5S ?S" iSSrSST '"T- '"^(*"-"-'^y^«nnyO ox.de. and the ill' 
beusedandthereaZiscoSSinZ^trA::^™^^^^^^ 

The amount of the base used is usuall v ahoutn nm nn ''^f*' compound can be prepared, 

the compound of formula (II). ^ °° '° ^^''^ preferably aboU 0.01-50 equivalents, to 

^^l^e reacbon temperature no. parficularly limfted but ranges usually about 0 to ISO-C. preferably about 10 to 
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lachjred by, for example, reacting a compound of formula (fV): 



f 



N-CHj-c-c: 
Ar 



. wherein the symbols have the same meanings as defined above, 
or sail thereof with the compound of fbmiula (V): 



X 

HN N— (V) 



\ / 
T=2 



, wherein the symbols have the same meanings as defined at>ov6. or salt thereof. 

The above reaction can be usually conducted in a solvent which does not impede the reaction. Examples of such 
solvents are water; ketones such as acetone; sulfoxides such as dimethyl sulfoxide; ethers such as di^hyl ether, tet- 
25 rahydrofuran or dioxane; nitrites such as acetonitrlle; aromatic hydrocailrons such as benzene, toluene or xylene; hal- 
ogenated hydrocarbons such as dichloromethane, chloroform or 1 ,2-dichk>roethane; esters such as ethyl acetate; 
amides such as dimethytformamide, acetanide or dimethylacetamide; ureylenes such as 1,3-dimethyl-2-imldazolidi- 
none; and the like. They may be used eilher singly or as a mixture thereof in a suitable mixing ralk>. 

Further, It is preferred that the above reaction is conducted in the presence of a base such as alkali metal hydrox- 
30 ides (e.g.. lithium hydroxide, potassium hydroxide or sodium hydroxide), alteili metal hydrides (e.g. , potassium f^dride 
or sodium hydride), alkali m^l carbonates (e.g., lithium cartDonate. sodium bicarbonate, cesium cartx>nat€. potassium 
carbonate or sodiiffn carbonate), organic acid salt (e.g., sodium acetate), alkali metal alcoholates (e.g., sodium metb- 
ylate or potassium tert-butylate), tetrabutyianvnonium fluoride, and the like. 

The amount of the base is usually about O.OM 00 equiv alents. pref^reably about 0.01-50 equivalents, to the conrv 
35 pound of fbmnula (IV). 

The amount of the compound of formula (V) or salt thereof to the compound of formula (IV) or salt thereof is about 
1-100 equivalents, preferably, about 1-50 equivalents. 

The reaction temperature is not particularly limited but ranges usually about 0-150°C, preferably about 10-120''C. 
The reaction time is usually about several minutes to several ten hours (e.g., five minutes to 50 hours). 
40 The compound of formula (I) wherein is a hydrogen atom or salt thereof can be manufactured by. for example, 
reacting a compound of formula (IV): 



r1 



N=/ AT 



, wherein the synrbds have the same meanings as defined above, 
or salt thereof with a compound of lormula (VI): 
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OSi{CH3)3 

\ /"-" (TO 

Y=z 



,0 . wherein the symbols have the same meanings as defhed above 
to give a compound of formula (VII): ^aermeaaoove. 



tCH3)3Si^ 



20 



25 



30 



35 



40 



loiiowed by hydrolyzing the compound of formya (VII) 
chloroform or carbon tet.Bchlorid;.aSfehyd^Si^^ 

ether. tet«h>drofuran ordio«ne) a^mTTke The^SS^tL^^!"?"'' 1°'"'"" '^^"^^ (^f - 
about 20.200-C. preferably about i50-l90-c\ereS '^'"'"""^ '^"S^' ""ualj 

Hydrolysis of the compourxj of formula (vI^Ln h^^f 7 *° * 

vent (e.9.. atohols such TmlanoS^SrS-^^^^^ 

may be used efther Singly or asa n.xturethSa12SS^S;^„^S^^ 't!!^''^'^" ^ dioxane) which 
ationof the reaction rate, a base (eg sSi3h2r™iT^^ Fbracceler- 
siumtluorideandcesiumfluo,id"SS;Sra i?ro2ir « ^ t^'^^ammonlum fluoride, pofM- 

tin tetrachloride and Do^ex M^TaTbTadJ^ 'to me^^^^^^ titanium tetrachS. 

20-C While the reacton fime Is !2ua.,; a^S^m^n^tL S?!^ "^'^ ^ 

^e.rS:r2s,::,srto^^^^^^^ 



r J.-cH5-^-c-h' > (1B 
Ar r2 y=z 



45 



^'^^ "^^"'"9^ as defined above 
or salt thereof with a compound of fomiula (IX) 



so 



R3-W 

(IX) 



55 



TIM tetcion Is cwuLh i! Z o™L™!f S'** ""^ "taWTOlh/l, phenyl o, Bid. 
«!• « <»n»«,l «M<1« a»«Bc J?,!Z^ M 
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etc. can be acided to the reaction system. 

The compourtd of lormula (I) (wherein is an acyl group) or salt thereof can also be prepared by acylating a cotd- 
pound of formula (I) (whierein Is hydrogen atom) or salt thereof. This acytation can be carried out, lor example, by 
reacting the compound of formula PQ: 



10 



A 



HO R"" 

fVN-CH2-C-C-N N-r3 



(X) 



15 , wherein the symbols have the same meanings as defined above, 
or salt thereof with a compound of formula (XI) : 

R®-W (XI) 

20 , wherein is the same as an acyl group shown as R^ above and W* is a halogen atom (e.g., chlorine or bromine) or 
OR^ [wherein R^ is acyl group derived from organic carix>xyllc add (preferably alkanoyi group such as acetyl or propi- 
onyl)]. 

or salt thereof. 

The reaction is usually conducted in the absence or presence of a solvent which does not impede the reaction. 
25 Examples of such solvents are ketones such as acetone; sulfoxides such as dimethyl sulfoxide; ethers such as diethyl 
etfier. tetmhydrofuran or dioxane; nitriles such as acetonilrile: aromatic hydrocarbons such as benzene, toluene or 
xylene; halogenated hydrocarbons such as cOcMoromethane, chloroform or 1 ,2-dichloroethane; esters such as ethyl 
acetate; amides such as dimethytformamide, acetamide or dimethylacetamide; ureylenes such as 1,3-dim6thyl-2-imi- 
dazolidinone arxj the like. For acceleration of the reaction rate, a base (e.g.. dimethylaminopyridin. pyrldin. picolin, tri- 
30 ethylamine) can be added to the reactk>n system. 

The compound of formula (I) can also be used as a sail and examples of such salts are pharnr^cologically-accept- 
able salts such as inorganic salts (e.g.. hydrochloride, hydrobromide. sulfiate, nitrate or phosphate) and organic salts 
{e.g.. acetate, tartrate, ctlrate, fumarate, maleate. toluenesulforiateor methanesulfbnate). 

Examples of the salts of the starting compounds including the above-mentioned compounds of fornfula (III). (IV). 
35 (VII), (VIII) and PO are the same as those for the compound of formula (0- 

The compound of formula (I) or salt thereof can be isolat&j from the reaction mixture by known isolation and puri- 
fication procedure such as extraction, concentration, neutralization, liltration, recrystallization, column chromatography 
and thin layer chromatography. 

The compound of formula (I) or salt thereof can have at least two stereoisomers. Each of such isomers and each 
40 of mixtures tfiereof is included in the concept of the present invention but, if desired, such an isomer can be manufac- 
tured separately For exannple. a single isomer of the compound of formula (I) can t>e obtained by the above reaction 
starting from each single isomer of the starting comfXHJnd of formula (II). (IV), (VII), (VIII) and (X). When the product is 
a mixture of two or vnotQ isomers, they may be separated Into each isomer by conventional separating nrwthods such 
as a method of producing salt with an optically-active add (e.g.. camphorsulfonic add or tartaric add) or by means of 
45 various types of chromatographies, fractional recrystallization and so on. 

The saH of the conrpound of formula (I) can also be manufactured by a method such as by adding the above-merv 
tioned inorganic or organic add to the com(X)und of the formula (I). 

The compound of formula (XV) or salt thereof wtiich is an intermediate compound of formula (II) in the present 
inventk}n wherein R^ is hydrogen, R^ is methyl, the carison to whkh Ar is bonded is in &configuratk>n arxf the caibon 
60 to which R^ is borxled is in R-conf iguration can be manuf^ured by a method as given in the following scheme. 



ss 
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to 




1) PhjP, PhCOOH 
EtOjCN^NCOjEt 



2) NaOMe / MeOH 



(XII) 




(XIII) 



iso Pr-jNEt 




{^yOSOjCFj 



(XIV) 



25 



so 



35 



A 



HN >— r3 
Y=Z (V) 



NaH 
DHF 




(XV) 



— — ^f** M«ltll«9k,4 OWUVe. 

folloIi'^Si"'™^ "^"^'^ ^' manufactured by a method as given in the 



45 



SO 



56 
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QTHP 



TEF 1 
Ar 

(XVIIX) 




, wherein THP i8 tetrahydropyranyl while the other symbols have the same meanings as defined above. 

The cxxnpound of fonnula (XXIII) which is an intermediate compound of fbnrtula (IV) in the present Invention 
wherein is hydrogen. Is methyl, the carbon to which Ar is bonded is in R-configuration and the carbon to which 

Is bonded is in SKXXif iguration can be synthesized by a method as given in the following scheme. 



9 



EPO 567 982 81 



25 



SO 



35 



40 



3 

OHs 



OU, MSCI 0 9H 

^^OH ^ 

^*"> ■ (XXII) 

10 

f r 

15 X 0 rw 



(XXIII) 



. wherein Ms is methanesuKonyl group and the other symbols have the same meanings as defined above 
The compound of formula (XXII I) can also be manufactured by a method as given in the foflowing schema 



CH3 



AT (XIX) 



2) TsOH 

3) recrystalllzaclon 




2)NaOMe 



At 



(XXIII) 



. wherein the symbols have the same meanings as defined above 

The compound of formula (XXVI) vwhich is an intermediate compound of fbmiula Wlin in thR nn>eanf 

towhchR isbondedisinR^nfflurationcanbesynthesizedbyamethcdasgiveninthefbllowingscheme. 



50 
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AT 



(XIV) 



. wherein Bu is butyl and the other symbols have the same meanings as defined above. 

The compound of formula (XXVI) thus obtained can be made into a compound o1 formula (VIII) wherein is an 
acyl group by using the same reaction as the acylation reaction of the compound of formula (X), 

The compound of formula (XXVIII) which is an intermediate compound o1 formula (V) in the present invention 
whera'n both Y arKi Z are methine group can be manufactured by a method as given in the following scheme. 
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10 



IS 



20 



HjN R 

(XXVIl) 



OCN — R 

(xxxrii) 



1 ) PhOCOCl 



A 3 



2) H2NCH2CH(OEt)2 \ / 

3) HC1 



3 l)H2NCH2CH(OEt)2 



2)HC1 



. wherein the symbols have the same meanings as defined above 

ho J!^n ^^'^ *"™'^ ^^"^'^ '8 a compound ol formula (V) wherein Y 
^ be manufactured by a method ^ven in the following scheme. ^ » 



(XXVIII) 



nitrogen and 2 is methine can 



ao 



3B 



40 



45 



^ 3 1) PhOCOCl ■ 9 



2)N2H^»H20 



(XXVII) 



HjNCHsNH.&cOH 



(XXX) 



(XXIX) 



so 



. wherein Ac is acetyl gro(4> and the other symbols have the same meanings as defined ah™» 



I and Z is nitrogen can 



65 
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0 

H . 1)0HCC02H ^ J\ -i 
H,Hil R-* >HN N— r3 

if Ws' 

2)(PhO)2?N3 
(XXXI) (XXXII) 



. wherein the symbole have the same meanings as defined above. 

The compound of fomiula (XXXIV) which is a compound of formula (V) wherein both Y and Z are nitrogen can be 
manufactured by a n^ethod given in tlie following scheme. 



(CH3.) 3SiN3 
OCN— ^ BN^N— r3 



(XXXIII) (XXXIV) 

p wherein the symbols have the same meanings as defined above. 

The compound of formula (VI) in the present invention can be manufectured by the methods which are known per 

se. 

The starting oompounds described above can be isolated from the reaction mixture by known isolalion and purifi- 
cation procedure such as extractton, concentration, neutralization, filtration, recrystallizatkxi, column chromatography 
and tfiin layer chronratography. 

The conpound of fbmiula (I) or salt thereof having low toxicity and potent antifungal activities with broad antifungal 
spectrum (e.g., effective to Candida. Aspergillus or Cryptococcus) can be used for prevention and therapy of fungal 
InfectKHis (e.g., candidosis, aspergillosis or cryptococcosis) of mammals (e.g., human beings, domestic animals or 
fowls). The compound of formula (I) or salt thereof can also be used as antifungal preparations for agrfcultural use. 

The compound of formula (I) or salt thereof can be safely administered, either orally or parenterally. to human 
beings in the form of pharmaceutical compositions such as oral administration preparations (e.g., powder, granules, 
tablets or capsules), parental preparations [e.g.. injections, external preparations (e.g.. nasal or demiatological ones), 
suppositories (e.g., rectal or vaginal ones) and so on] in per se or by mixing with suitable phannacologically acceptable 
can'iers. fillers or diluents. 

Those preparations can be manufactured by the methods vvhich are known per se and commonly used in the man- 
ufacture of pharmaceutical preparations. 

For exanple, tiie conpound of formula (I) or salt thereof of the present invention can be made into injections such 
as aqueous injection together with dispersing agent (e.g., Tween 80 [Atlas Powder, U. & A.], HCO 60 [Nikto Chemicals, 
Japan], carbQxym6thylcelluk>se and sodium alginate), preservative (e.g., methyfparaben. propylparaben, benzyl alco- 
hol or chlorobutanol), isotonic agent (ag., sodium chloride, glycerin, sortsitol or glucose) and the like, or as oity injection 
by dissolving, suspending or emulsifying in plant oil (ag., dive oil, sesame oil, peanut oil, cotton seed oil or com oil), 
propylene glycol and the like. 

In the manufacture of preparations for oral administraion, the conpourxj of formula (0 or salt thereof of the present 
inven1k>n is molded with pressure together, for example, with fillers (e.g.. lactose, sugar or starch), disintegrating agents 
(ag., starch or calcium (»rtx>nate), binders (e.g., starch, araWc gum, cartDoxymethyteellulose, polyviny^yn-olidone or 
hydroxypropylcellulose). lubricants (e.g.. talc, magn^ium stearate or pdyethyleneglycol 6000) and the like followed, if 
necessary, by coating in accordance with a known noethod per se with an object of taste-masking or of providing the 



13 



EP0567 982B1 



MigrioipynamLlsjobS) danfiJfel ' ' [Dynamite-Nobel], medium fatty acids (e.g.. 

s£sHSSr— ^^^^^ 



Exarno!^ 



5 NM^lJl!l!"*r ''^ ^"iS'f '""''^'^ by way of the following reference examples and working examples 



Reference ExamplB 1 



r,^'^?'^'^^:*'f-^J^^*^''^^^^y^^^^^ (82 g- manufactured bv a 
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off under reduced pressure. The residue was purified by silica gel chromatography (eluate ; hexanerethyl acetate - 10:1 
to 8:1 to 3:1) to give 31 .5 g of (1 R)-1-[2-{2,4-difluorDphenyl) -2-oxiranyQethanol as a pale yellow oil. 

^HNMR (CDCI3) 6: 1.14-1.23 (3H,m). 1.77, 2.22 (1H).2.80, 2.92 (1H), 3.27-3.32 (1H), 4.00 A20 (1H.m), 6.75-6.94 
(2H,m). 7.36-7.48 (IKm). 

5 

Refererice Example 2 

(1 R)-1-[2-(2,4-Difluorophenyl)-2-oxiranyl]ethanol (31 .5 g) and 40 g of 3,5-dinitrobenzoyl cNoride were dissolved in 
500 ml of methytene chloride and. with ice cooling. 24.1 ml of triethylamine was added dropwise thereinto. The reaction 

10 solution was stinred at room lemperatire for 3.5 hours, washed with 150 ml of water and then with 1 SO ml of 5% aque- 
ous solution of sodium bicartx>nate, dried over magnesium sulfate and concentrated under reduced pressure. The crys- 
tals separated out were collected by filtration and washed with methylene chlorida Hie nrK)th6r I'quor and the washing 
were combined and distilled off under reduced pressure, then 25 ml of ethyl acetate and 300 ml of methanol were added 
to the residue and the mixture was cooled with ice. The crystals separated out were collected by filtration and recrys- 

IS tallized from a mixture of 25 ml of ethyl acetate arvi 250 ml of methanol to give 28.7 g of [(1 R)-1 •[(2R)-2-(2.4-difluoroph- 
enyl)-2-oxiranyl]ethyl] 3,5-dini1roben2oa1e as colorless needles, 
m.p. 104-107''C (recrystallized from ethyl acetate-hexane). 

^H-NMR (CDCI3) 6: 1.46 (3H,dd.J=6.6Hz. J=1.2H2). 3.01 (1H.d.J-4.6H2), 3.23 (1H.dJ=4.6Hz). 5.33 
(1H.q.J=6.6Hz), 6.85-7.07 (2H.m), 7.54 (1H.m), 9.13 (2H.d.J=2.2Hz), 9.2S(1H,W=2.2Hz). 

20 

[(1 R)-1-[(2R)-2-(2.4.Difluorophenyl)-2-oxiranyf]ethyl] 3,5-dinitorbenzoale (50 g) was dissolved in 2 liters of metha- 
nol and, at room temperature^ 255 ml of 1 N sodium hydroxide was added dropwise. The reaction solution was stirred 

25 at room temperature for 1 hour and neutralized with 127 n^ of IN hydrochloric add. Methanol w^ removed ur^er 
reduced pressure, then 1 liter of ethyl acetate and 200 ml of water were added to the residue, and the mixture was 
extracted with ethyl acetate. The organic extract was washed with 200 ml of saturated aqueous solution of sodium chlo- 
ride, dried over magnesium sulfate and distilled off under reduced pressure. The residue was purified by silica gel chro- 
matography (eluate ; ethyl ac6tate:haxane = 1 .-3) to give 25 g of (1R}-1-[(2R)-2-(2.4-drfluorophenyl)-2-Qxiranyl]ethanol 

30 as a pale yellow oil. 

^H-NMR (CDCI3) 6: 1.17 (3Kdd.J=6.6Hz. 1.2Hz). 2.05 (1H.br). 2.80 (1H.d.J=5.2Hz). 3.30 (1 H.d.J=5.2Hz). 4.01- 
4.17 (1H.m), 6.75-6.93 (2H.m), 7.36-7.48 (IH.m). 

Reference Example 4 

36 

To a solution of 16.1 g of (1R)-1-I(2R)-2-(2,4-dffluorophenyl)-2-oxiranyI]^twiol in 320 ml of tetrahydrofuran were 
added, wHh ice cooling. 63.3 g of triphenylphosphine, 29.5 g of benzoic acid and 42.0 g of diethyl azodicart>oxylate and 
the mixture was stin-ed in an argon atmosphere at room temperature for 6 hours. To the reaction solution were added 
800 ml of ethyl acetate and 500 ml of water to fractionate and the agueous layer was extracted with 200 ml of ethyl ace- 
40 tate. The organic layers were conrtWned, washed with water and saturated aqueous solution of socfium chloride, dried 
over magnesium sulfate and concentrated. The residue was purified by silica gel chromatography (eluate ; hexane:ethyl 
acetate - 15:1 to 7:1) to give 19.2 g of [(1S)-1 -[(2R)-2-(2,4-difluorophenyl)-2-oxiiBnyl]ethyl] benzoate as a colorless oil. 

^H-NMR (CDQa) 6: 1.37 (3H.d.J=6.6Hz). 2.90 (1H.d.J= 5.2Hz). 3.28 (1H.d.J=5.2Hz). 5.36 (1H.q.J=6.6Hz). 6.74- 
6.94 (2H,m), 7.38-7.60 (4H,m), 7.94-8.01 (2H.m). 
46 IRvSS cm'^ 1725. 1615. 1600. 1505. 1450. 1425. 

[(1 S)-H(2R)-2-(2.4-Difluorophenyl)-2-oxiranyOethyO benzoate (15.9 g) was dissolved in 800 ml of methanol. 28% 
Methandic solution (12.9 ml] of sodium methylate was added with ice cooling and the reaction solution was stinted at 
room temperature for 6 hours. To the reaction solution was added 63.2 ml of 1 N hydrochloric add and the solvent was 
distilled off under reduced pressure. The residue was purified by silica gel chromatography (eluate ; hexaneiethyl ace- 
so tate =6:1 to 2: 1) to give 9.7 g of (1 S)-1-[(2R)-2-(2.4-difluorophenyl)-2-oxiranyI]ethanol as a colorless oil. 

^H-NMR (CDCI3) 6: 1.20 (3H.dd.J-6.4Hz, 2.2Hz). 2.24 (1H,d.J-1Hz). 2.92 (1KdJ-5Hz), 3.28 (1H.d.J-5Hz), 4.12 
(1 Kq J-6.4HZ), 6.77-6.95 (2H,m). 734 (1 H.m). 

IRvrr^ cm'^: 3420. 2980, 1615. 1600. 1500. 1425. 

ss Reference Examples 

To a solution of 535 mg of (1S)-1-{(2R)-2-(2.4<lifluorophenyl)-2-oxiranyi]ethanol in 15 ml of dichlorom^hane was 
added, in a nitrogen atmosphere^ 0.51 ml of diisoprof^lethylamins at -78'C and then 0.49 ml of trtf luoromethanesuHbnic 



IS 
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«phy using Silica gel (3.2x^5 anS^2^d^SkJ«^«^^^ 

to about 3 ml. the reJdue ««6 a^«J to fsSol^^u^ '^^^^ concent«fi 

[Obtained from 606 mg of 1-(4-trifluSom^?he^^^^^ 

60% sodium hydride in oil] at -lO»CaSSd So m n?^« ^ ^ °' *'"«'Vlformamide and 85 mg of 

« 0«C. Vteter (30 ml) vvas added to tS^^S ^^^^^^ 

for four times. The Jhyl acetate SrvTSSXTir^ T'L"^' "^"^^ ^ ^^^^^te 

of sodium chloride once, dried o2r aXl^ SS,^. J?^ of watertwice and then with saturated aqueous solution 
colorless oil. This was t^rifSbZiSST "^"^""^ ^"^^^ and distilled off under reduced pressure to aive a 
362 mg of H{^2^Z^4^S^Ji^°^^^ 
«^c^^ and 209 ^g of tilfit^^^^Z\u!^r^^^^ 

colorlessprisms. ^'^^•^"'P*«y-'-'"*^>^'^-3-{*-frtfluoromethyl^^ 
m.p. 135-136»C. 



Elemenlal analysis for CsoHisFgNpO? 


Calcd: 
Found: 


C 58.54. 
C 58.80, 


H 3.68. 
H 3.90. 


N6.83 
N6.81 



30 



3S 



40 



colorless oil. 
■24 (1Kq.J=6.6Hz), 



IRvSS cm-^ 3010. 1620. 1616. 1599 1547 ^ ^ 

SIMS(mfe):41l (M+H)+ 

Referenf^P Fva>np[fi 

oxIraJyTe^Sl^Sz^mg^l^^^^^^^^ Sl^^ of 0S,.1,(2R)-2,2.4-difluorophan,).2- 

ChemicalSodetyvol.98.4gaSS foS r^^^^^ 
<Tiethy|.2(lH.3H)-imkJa2olonev«sobLnJas7c3lis«l '^^^^^^^ 

f1H.''^J'ri?°^.t\^;;.^ ^l^-^^'-f-flV^-^Hz). 2.90 (1H. d.J-5.4Hz). 3.23 nH.d.J^.4H.> „ . . 

' 7o" n^''''-V'.:~^'"'""''=' °"*J'0»»llH.d,J=1.6Hz).6.7S6.98(2Hm) 741^7S9MHm^ 
IRv™, cm 1: 2980. 1734. 1616. 1600. 1539. 1506 ^ 

SIMS (m/z): 281 (M+H)* 
« Referencft F«.T^ft7 

ny.]J;;s,:ra:sr3;TS'H:5^^^ 

epoxy-l.me1hyl>xopyoi(4^luoSSvH iK ^ °* 1-K1R.2S)-2-(2.4-difluorophenyl).2.3- 

(4.luorophenJSlazLyJyS^^^ 

^-K^'^-2S)-2-(2ADHIuoropheny,)-2.3-epoxy.l.meth^p.opyq.3^^^ 

IRvftiax cm 3130. 3050. 2985. 1736. 1693 1618 1600 1512 ^' ^'^^ ^'^ pH.m). 

SIMS (nVz): 361 (M+H)+ ' 



50 



55 



.q.J=6.4H2). 
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6.65-6.80 (4H,m). 7.01-7.19 (2H,m), 7.20-7.38 (3H,m). 

IRvl^ cm''': 3060, 29S0, 1698. 1618. 1601. 1539. 1514. 1462. 
SIMS (nVz): 361 (M+H)+ 

5 RelQf encQ Example 8 

Inthesamemamer asin Reference E)afTple5. starting Irom 1.36gof (1S)-1-[(2R)-2-(2.4-difluorophenyl)-2-oxira- 
nyQethanol and 1.06 g o1 1-(2,4Hdifluor(^henyl)-2(1H,3H)HmidazolQne, 0.53 g oi H(1R,2S)-2-(2,4-difluorophenyl)-2,3- 
epO)V-1-methylprof^0-3-(2.4-difluorophenyl)-2(1H.3H)-imida2Olone and 0.56 g of (2R)-2-(2.4<Jifluoroph6 nyI)-2-[(1 R)- 
10 1 -[1 •(2.4<lif lLJorophenyl)-2-imicla20ly1oxylethyqQxirand were obtained. 

1 -{(1 R.2S)-2-(2.4-Dif luorophenyq-2,3*epoxy-1-methylpropyl]-3-(2.4<^ H.3H)-imidazolone» pale 

yellow oil. 

^H NMR (CDCI3) 6: 1.38 (3H.d,J-7.2Hz), 2.72 (IH.d.J- 4.6Hz), 2.83 (1H,d,J-4.6Hz), 6.06 (1 H,q.J-7.2Hz), 6.44 
(2H. s). 6.78-7.03 (4H.m). 7.42 (IH.m). 7,60 (IH.m). 
15 IRv{?SS cm-^: 1699. 1616, 1519, 1430, 1267. 

(2R)-2-(2,4-DrfluorophenyO-24(1R)-1-[1-(2,4<lifluorophenyl)-2-imlda2olylw^^ pale yellow oil. 

"•h-NMR (CDQa) 5: 1.39 (3Kd,J=6.5Hz). 2.87 (1H.d.Js: 5Hz). 3.13 (1H,dJ=5Hz), 5.14 (1 H.q,J=6.5Hz). 6.62-7.05 
(6H, m), 7.15-7.45 (2H,m). 

IRyn^g cm-^ 1705. 1616. 1549. 1520. 1462, 1435. 

20 

Reference Example 9 

In the same manner as in Reference Exarrple 5, starting from 1 .35 g of (1 S)-1 -[(2R)-2-(2,4-difluorophenyl)-2-oxira- 
nyQethanol and 963 mg of 4-(4-fluorophenyl)-3(2H.4H)-1.2,4-1riazolone. 583 mg of 2-[(1 R.2S)-2-<2.4-difluorophenyl)- 
25 2.3-epoxy-l -methylpropyl]-4-(4-f Iuorophenyl)-3(2H.4H)-1 ,2,4-triazolone was olrtained as colorless needles. 
m.p. 100-IOrC. 

^H-NMR (CDOa) 6: 1.47 (3H,d.J-7.2Hz), 2.88 (IH.d.J- 4.6Hz), 3.16 (1H,d,J-4.6Hz), 4,94 (1H.q.J-7.2Hz). 6.70- 
6.91 {2H,m), 7.08-7.22 {2H.m). 7.25-7.51 (3H,m), 7.63 (iH.s). 

IRvlSf cm-^: 3128. 3068. 2995. 1693. 1618, 1514. 1502. 1396. 

so 



Elemental analysis for C^5H^4F3N302 


Calcd: 
Fbund: 


C 59.84, 
C 59.85. 


H3.91, 
H3.93. 


N 11.63 
N 11.74 



Rgfyeng^ Example IQ 

40 

In the same manner as in Reference Example 5, starting from 1 .66 g of (1 S)-1 -[(2R)-2-(2.4-dlfluorophenyi)-2-oxira- 
nyljethanol and 1.26 g of 1-(4-methoxyph€nyf)-2(1H.3H)-imiclazolone, 1-[(1R,2S)-2-(2.4<lifluorophenyi)-2,3-epoxy-1- 
methylpropyll-3-(4-methoxyphenyl)-2(1H.3H)-lmldazolone (617 mg) was obtained as colorless prisms. 

m.p. 150-I5ra 

46 ""H-NMR (CDCI3) 6: 1.36 (3H.d,J=7.2Hz). 2.70 (1H.d.J= 4.8Hz). 2.81 (1H.d.J=4.8Hz). 3.82 (3H,s), 5,07 (1H.qJ= 
7.2Hz). 6.41 (1H.d.J=3Hz). 6.49 (1H.dJ=3Hz). 6.78-6,95 (2H. m). 6.94 (2H.dJ=9Hz). 7.35-7.50 (1H.m). 7.49 
(2H,dJ«9Hz). 

IRvlraSr cm'^: 3250, 3010. 1693, 1620. 1514, 1504, 1441. 

so 





Elemental analysis for C20H1 8^2^03 




Calcd: 


C 64.51, 


H 4.87, 


N7.52 


55 


Found: 


C 64.26. 


H 4.97. 


N7.46 
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Reference Fvflmpi£>i^ 



IRv™, cm 3100. 3005, 2920. 1699. 1616. 1601. 1556. 1519. ^" ^ ' 

SIMS (mfe): 374 (M+Hr . 



Reference F«qTp|ft ip 



m.p. 99-100*'C. 



as 6.70-6.90 (4H.m), 7.18-7.50 (5H.m) 

IRvmax cm-^ 1616. 1558. 1541. 1516, 1458. 1261 

Reference F«nTp|ft iff 



IRvmaSt cm-'': 1700. 1620, 1390. 1320. 1110. 



40 



SO 



SB 



Elemenlal analysis for CiqHi>,FcNoO. 


Calcd: 
Found: 


C 55.48. 
C 55.56. 


H3.43, 
H3,43. 


N 10.22 
N 10.15 



Reference py^mpi^^^ 



m.p. 164-165X. 

IRvtox cm ^3060. 1722. 1619. 1601, 1564, 1524. 
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Elemental analysis for Ci9H^4F5N302 


Calcd: 
Found: 


C 55.48. 
C 55.17, 


H3.43. 
H 3.39. 


N 10.22 

N iai9 



(2R)-2-(2.4-Difluoropheny1)-2^(1 R)-1 -[(1 -(4-trHluoromethylphenyl)-1 H-1 .2.4-triazol-5-ylQxy]ethyf]oxirane. colorless 

oil. 

■■H-NMR (CDCy 6: 1.53 (3H.dd.J=6.6, 1.6Hz), 2.94 (1H. d.J=4.8Hz). 3.22 (1Kd.J=4.8H2). 5.37 (1H,q.J=6.6Hz), 
6.75-6.98 (2H.m). 7.38-7,52 (1 H.m), 7.68 (1 H.s). 7.70 (2H.d,J= 8.4Hz), 7.85 (2H,d.J-8.4Hz). 
IRvSSS cm-^: 3050, 1618, 1599. 1558. 1540. 

Relerence Example 15 

In the same manner as in Reference Example 5, starting from 1 .36 g of (1S)-1 ■[(2R)-2-(2,4-dilluorophenyl)-2-oxira- 
nyI]ethanol and 1.33 g o1 4-(4-trifluoromethoxyphenyl)-3(2H.4H)-1.2.4-1ria20lone. 2-[(1R.2S)-2-<2.4-difluorophenyl)- 
2,3-epoxy-l-methytpropyl]-4-(4-trifluoromethoxyphenyi)-3(2H,4H)-1^ (1.45 g) was obtained as colorless 

prisms. 

m.p. 103-106*C. 

^H-NMR (CDCis) 6: 1.48 (3H.d.J=7H2), 2.88 (1H.d.J= 4.8H2). 3.16 (iH.d J=4.8Hz). 4.94 (1 H,q.J=7Hz), 6.72-6.92 
(2H.m). 7.25-7.45 (3H.m). 7.56 (2H.d.J=9.2Hz). 7.66 (IH.s). 

IRvSSc cm-^:3136. 3082, 1697. 1620. 1662. 1514, 1430. 1392, 1257. 1222. 

Reference Example 16 

In the same manner as in Reference Example 5. starting from 0.83 g of (1 S)-1 -[(2R)-2-(2.4-dif luorophenyl) -2-oxira- 
nyl]ethanol and 0.83 g of l-(4.lsopropyiphenyi)-2(lH,3H)-imidazolone. l-[(1R,2S)-2-(2,4-drfluorophenyl)-2,3-epoxy-1- 
methylpropyl]-3-(4-isoprc^f^enyI)-2(1H.3H)-imldazolonG (0.25 g) and 0.22 g of (2R)-2-(2.4-dlfluoroph6nyl)-2-[(1R)-1- 
[1-(4-isopropy!ph€nyl)-2-imida2olyloxy]ethyl] oxiran were obtained. 

H(1R.2S)-2-(2,4-Difluorophenyl)-2.3-epQxy-lHnethylpropyl]-3-(4-lsopropylph^^^ color- 
less crystals. 

m.p. 119-120«»C. 

^H-NMR (CDCI3) 6: 1.25 (6H.d.J=7.0Hz). 1.36 (3H.d.J= 7.4H2). 2.70 (1H.dJ=5H2). 2.81 (1H.d.J=5H2). 2.92 (1H. 
quintet.J=7.0Hz). 5.08 (1H,q.J=7.4Hz), 6.42 (1H,d.J=3.2Hz). 6.54 (1 H,d,J=3.2H2), 6.80-6.93 (2H.m), 7.27 
(2H.dJ=8.6Hz). 7.35-7.48 (IH.m). 7.52 {2H,d J=8.6Hz). IRvISS, cm-\-2950. 1680. 1515, 1495. 1420. 
(2R)-2-(2,4-Dif luorophenyO-2-I(1 R)-1 -[1 •(4-isopropylphenyn-2-imidazolyloxy]ethyl]oxirane, colorless oil, 
^H-NMR (CDCI3) 5: 1 .30 (6H,d,J-7H2), 1 .43 (3H,d.J- 6.6H2), 2.88 (1H.d,J=5.0H2), 2.97 (1H,q.J=7.0H2). 3.15 {1H, 
d.J=5.0Hz). 5.14 (1H.q.J=6.6Hz). 6.67-6.82 (4H.m). 7,26 (4H. s). 7.22-7.35 (IKm). 

Reference Example 17 

In tfie same manner as in Reference Exanple 5. starting from 1 .36 g of (1 S)-1 -[(2R)-2-(2.4^ifIuorophenyl)-2-oxira- 
nyljetfianol and 1,07 g of 4-(2.4-difluorophenyl)-3(2H,4H)-1,2,4-triazolone. 2-I(1R.2S)-2-(2.4-difluorophenyl)-2.3- 
epoxy-i -methylpropyl]-4.(2,4-difliJorophenyO-3(2H, 4H)-1.2.4.triazok>ne (1.20 g) was obtained as a cdoriess oil. 

^H NMR (COas) 8: 1.48 (3H,d.J=7.2Hz). 2.89 (1H.d.J= 4.6Hz), 3.18 (1 H,d.J=4,6Hz), 4.94 (1 H.q. J=7.2Hz). 6.76- 
6.94 (2H,m), 6.95-7.10 (2H.m), 7.28-7.42 (IH.m), 7.50-7.65 (1H. m). 7.58 (1H.d.J-2.2Hz). 

IRvSgg cm-^: 1716, 1616, 1558. 1519. 1427. 1403. 1270. 

Referencfl Eyamolft 1R 

In the same manner as in Reference Example 5. starting Irom 2.27 g of (1 S)-1 -t(2R)-2-(2.4-dflluorophenyl)-2-oxira- 
nyljethanol and 1.80 g of 2-(4-fluorophenyl)-3(2H.4H)-1,2.4-triazolone, 4-[{1R,2S)-2-(2.4<lifluoroph6nyl)-2.3^xy-1- 
methyipropyl]-2-(4-fluorophenyl)-3(2H,4H)-l,2,4-1ria2olone (848 mg) and 446 mg of {2R)-2-(2,4-difluorophenyl)-2- 
[(1 R)-1 -[1 •(4-f Iuoroph6nyl)-1 H-1 .2.4-triazol-5-yloxy] ethyl] oxirane were obtained. 

4-((1 R,2S)-2-(2.4-Dif!uorophenyI)-2.3-epoxy-1-methylpropyl]-2-(4-f luorophGnyl)-3(2H.4H)-1 .2.4-1rlazolone, color- 
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less prisms. 

m.p. 163-164^0. 

on-': 3060. r 714, 16». m 15K. 15lf »•»*)• 





Elemental analysis for CigHuFgNaO, 




Calcd: 


C 59.84, 


H3.91, 


N 11.63 




Found: 


C 59.51. 


H3.83. 


N 11.83 



/5 



60 



SB 



^ Reference Pv^mpi^iq 
Referencft Fyampi^ 

S^2.4-«li«proB»enyl).t3<p™,.,"^SS,n ^^^^ an about 1 :1 mMure (0.89 0) « 2.1(1 R,2S). 

2«(:.*^S1ii'JiT^'/,i^!SS,'^^^^^^^ 

7.45 (m). 7.62 (s). * ''•^ ^J-SH^). 4.02-4.17 (m). 4.96 {q.J=7Hz). 6.73-6.92 (m). 7.27- 

Referencg P*fl"''f?'? ?1 



55 



30 



35 



40 



Reference Examp le 

.nth«same.annerasinReferenceExaap,e5.s.ar«nflfrcm0.50fl<.(tS,.H(2R)^^^^^^^^ 
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nyI]ethanol and 0.72 g oi 1 -{4-{2,2,3,3-tetraf luoropropoxy) phenyl]-2(l H, 3H)-imldazolone, 1 -[(1 R.2S)-2-(2.4-difluoroph- 
enyO-2,3-epo)(y-1-methy!propyQ-3-[4.(2,23,3-tetralluoropropoxy)p (0.21 g) and O.U g of 

(2R}-2-(2.4<lif luorophenyI}-2-[(1 R]-H1 -(4K2.2.3,3-tdtFafluoropropoxy)phenyl]-2-imidazolyloxy]e^ werd 
obtained. 

H(1R.2S)-2-(2.4-Dif(uorophenyl)-2.3-epoxy-1-methylpropyl]-3-[4-(2.2.3 
imidazolona 

^H-NMR (CDCIa) 6: 1.36 (3H.d.J=7.2Hz). 2.70 l1H.d.J= 4.7Hz), 2.81 (1HdJ=4.7Hz). 4.36 (2H.t.J=12Hz). 5.07 
(1H, q,J-7.2Hz), 6.06 (1 H.tl, J-4.8, 53Hz). 6.43 (1 H,d,J-3Hz), 6.51 (lKdJ-3Hz). 6.79-7.02 (4Km), 7.26-7.47 {1H,m). 
7,52-7.60 (2H.m). 

(2R)-2-(2.4-Diflurophenyl)-2-[(1R)-1-[1-{4-<2,2.3,3-tetrafluoropropoxy)ph6n^ 

^H-NMR (CDCI3) 6: 1.43 (3H,d,J-6.6Hz), 2.86 (IH.d.J- 5.2H2), 3.14 (1H,d,J-5.2Hz), 4.32^.47 (2H,m), 5.19 
(1H.q.J= 6.6Hz). 6.09 (1H.tt.J=4.8. 53Hz). 6.72-6.83 (4H,m). 6.90-7.02 (2H,m). 7.24-7.47 (3H.m). 

Relet once Ejcamole 23 

In the same manner as in Reference Example 5, starting from 643 mg of (1S)-1-[(2R)-2-(2,4-difluoropheny1)-2- 
oxiranyljethanol and 809 mg of 4-[4-[4-(4-methoxyphenyl)-1 ■piperazinyI]phenyi]-3(2H.4H)-1 ,2.4-triazolone prepared by 
a method described in Journal of Medicinal Chemistry, vol. 27, page 894 (1984), 2-[(1 R.2S)-2-(2,4-difliJorophenyQ-2,3- 
epQxy-1 -methylpropyl]-4-[4-[4-(4-m6thQxyphenyl)-1 -plperazinyl]phenyl]-3(2H,4H)-1 .2.4-triazolon6 (373 mg) was 
obtained as colorless prisms. 

m.p. 175-176^0 

^H-NMR (COaa) 6: 1.46 (3H.d.J=7.2Hz), 2.88 (1H.d.J= 4.8H2). 3.16 (1 H.d, J=4.8Hz). 3.17-3.30 {8H.m). 3.79 
(3H.S). 4.96 (1H,q.J=7.2Hz), 6.73-6.96 (2H,m). 6.87 (2H,d,J-9.2H2), 6.96 (2H,d.J-9.2H2), 7.01 (2H.dJ-8.8Hz), 7.34 
(2H.d.J= 8.8Hz). 7.24-7.41 (IH.m). 7.58 (IKs). 



Elemental analysis for C29 1-129^2 N5O3 


Calcd: 
Fbund: 


C 65.28, 
C 65.30. 


H5.48, 
H5.50. 


N 13.13 
N 13.03 



Reference Example 24 

In the same manner as in Reference Example 5. starting from 1 .2 g of (1S)-1 -[{2R)-2-(2,4-cfifluorophenyl)-2-oxira- 
nyljethanol and 1.1 g of 4-(3-trtfluoromethy1phenyi)-3(2H.4H)-1,2,4-triazolone, 2-[(1R,2S)-2-(2.4-difluorophenyO-2,3- 
epoxy-1 -methylpropyq-4-(3-triflLioromethyfphenyl)-3(2H.4H)-1 .2.4-triazoIone (0.85 g) was obtained as a colorless pow- 
der. 

^H-NMR (CDQs) 5: 1.47 (3H.d Jo7Hz), 2.89 (1H,d,J= 4.6Hz), 3.16 (1H,d,J=4.6Hz), 4.95 (1 H,q,J=7Hz), 6.75-6.90 
(3Km). 7.28-7.45 (2H.m). 7.73 {1H.s). 7.71-7.82 (2H.m). 

In the same nf«nner as in Reference Example 5. starting from 1 .43 g of (1 S)-1 ■[(2R)-2-(2.4-difluorophenyl)-2-oxira- 
nyljetfianol and 1 .03 g of 1 •(4-fluor(^henyl)-5(1 H,4H)-tetra20lone. 1 -[(1 R.2S)-2-(2.4<jifluorophenyl)-2.3-epoxy-1 -meth- 
ylpropyl]-4-(4-fluorophenyf)-5(1H,4H)-tetra2olone (1.22 g) and 205 mg of (2R)-2-(2,4-difluorophenyl)-2-[(1R)-1-[1-(4- 
fluorophenyl)-1 H-tetra20l-5-yloxy]ettTyl]Qxifane were obtained. 

1-{(1 R,2S)-2-(2,4-DifluorophenyO-2,3-epoxy-1-methylpropyll-4-(4-fluoroph€nyl)-5(1 H,4H)-1etrazolone, colorless 

oil. 

^H NMR (CDCis) 8: 1.60 (3KdJ=7.2H). 2.93 (1H,d.J- 4.4H2), 3.17 (1H.d.J-4.4Hz), 4.93 (lKq,J-7.2Hz). 6.75- 
6.92 (2H.m). 7.10-7.40 (3H.m). 7.82-7.99 (2Km). 
SIMS (m/z): 363 (M+H)* 

(2R)-2-(2.4-Difluorophenyf)-2^(1 R)-1 -[1 .(4-fluorophenyO-1 H-tetra2ol-5-ylox)^ethyl]oxirane, colorless oil. 
^H-NMR (CDCI3) S: 1.56 (3Kdd.J=6.6. 1.6Hz). 2.96 (1H. dJ=4.6Hz). 3,20 (1H.d.J=4.6 Hz). 5.31 (1H.q.J=6.6Hz). 
6.74-6.96 (2H.m). 7.23 (2H.tJ=9Hz). 7.30-7.49 (iH.m), 7.65 (2H,dd.J-9. 4.6Hz). 
SIMS (m/z): 363 (M+H)^ 
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Reference gxampl^gg 





Elemenlal analysis for Ci7Ht4F2N40p 


15 


Calcd: 


C 59.30. 


H4.10, 


N 16.27 


Found: 


C 59.23, 


H4.12. 


N 16.36, 
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Reference EY|^mpioi>7 



60 



6.90 (2H.m) Ss ( H rS^^^ (1H.dJ-4.6Hz). 4.90 (1H.q.J=7.2H.). 6.72- 

SIMS (mfe): 346 ^M^* dH-S). 8.80 (1H.d.J=5.6Hz), 9.03 (1 H.d.J»1 .2Hz). 

Referenc e Examnia Pft 

Reference F;y;f^ni,;^|^^ 

IRvcm-1 (film): 1716. 1705. 1616. 1558. 1516. 1257, 1108 
Referencfl Exam pI a an 

Reference Fi^nH^ftji 

^ •♦i'*'5»opropoxypnenyi)-3(2H.4H)-1,2.4-tnazolone. 2-[(1 R.2S)-2-(2.4-dHluorophenyl)-2,3. 



22 



EP0567 982B1 



epoxy-1-methylpropyl]-4-{4-isopropoxyphenyl)-3(2H,4H)-1,2,4-triazolo^ (0.84 g) was obtained as a colorless oil. 

^H-NMR (CDCI3) 8: 1.34 (6H.CI.J=6.2Hz). 1.46 (3Kd,J= 7.2Hz). 2.88 (1 H.d. J=4.6Hz). 3.17 (1 H.d.J=4.6Hz). 4.56 
(IK septet. J=6.2Hz). 4.96 (1H,q,J-7.2H2), 6.72-6.91 (2H.m), 6.94 (2H,d,J-a4H2), 7.28-7.40 (IH.m), 7.34 
(2H,d,J=8.4Hz). 7.58 (IH.S). 

SIMS (m/z):402(M+H)^ 

Rel^^ncg Example 32 

In the same memer as in Reference Banple 5, starting trom 1.38 g of (1S)-1 -[(2R)-2-(2,4-difluoropheny1}-2-oxira- 
nyljettianol and 1.21 g oi 4-(3-methylbiityl)-3(2H,4H)-1.2.4-triazolone. 2-[(1R.2S)-2-(2.4-Drtluorophenyl)-2.3-epQxy-1- 
melhylpropyl]-4-(3-methylbutyO-3(2H,4H)-1,2.4-triazolone (1.15 9) was obtained as a cdoriess oil. 

^H-NMR(CDCl3)6:0.94(6H.dd.J=6.2, 1.8Hz). 1.41 (3H.d. J=7.2 Hz). 1.40-1.70 (3H.m). 2.85{lH.d.J=4.6Hz). 3.10 
(1H, d.J-4.6H2). 3.59 (2H,t,J-6.2Hz). 4.91 (1 H.q, J-7.2Hz), 6.67-6.79 {2H.m). 7.33 (1H.6). 7.72-7.39 (IH.m). 

SIMS (m/z): 338 (M-i-H)^ 

Reference E?ample33 

In the same nnanner as in Reference Example 5, starting from 1 .0 g d (1S)-1 -[(2R)-2-{2,4-dHluorophenyl)-2-oxira- 
nyljethanol and 1.11 g of 4-[4-(1.1,2.2-tetrafluoroethoxy)phenyl]-3(2K4H)-1.2.4-trlazolone. 2-[{1R,2S)-2-(2.4<llfluor- 
ophenyO-2,3-epoxy-1-methylpropyO-4-[4-(1J,2,2-tetrafluoroethoxy^ (0.99 g) was 

obtained as a colorless oil. 

IRvcm*^ (fflm): 1699. 1619. 1600. 1554, 1510. 1400. 

^H-NMR (CDCI3) 5: 1.47 (3H.d.J-7.2H), 2.89 (1H.d.J- 4.6Hz). 3.16 {1H,dJ-4.5H2), 4.95 {1H,qJ-7.2Hz). 5.93 
(1H. 1t.J=S3Hz.J=2.8Hz). 6.74-6.90 (2H.m). 7.25-7.45 (3H,m), 7.55 (2H.dtJ=9Hz.J=2.2Hz). 7.67 (IH.S). 

Reference Exampia34 

In the same manner as in Reference Exanrple 5. starting from 1 .34 g of (1S)-1 -[(2R)-2-(2,4<lrfluorophenyl)-2-oxlra- 
nyl]ethanol and 1.15 g of 2-(4-chlorophenyl)-3(2H.4H)-1,2.4-triazolone. 2-(4-chloroph6nyl)-4-[(1R.2S)-2-(2.4-difluor- 
ophenyf)-2,3-epoxy-1-methylpropyI]-3(2H,4H)-1,2,4-trlazolone (519 mg) and 424 mg of (2R)-2-((1R)-1-[1-(4- 
chlorophenyl)-1H-1,2.4-triazol-5-yloxy]ethy1]-2-(2.4-cfifluorophenyl)oxirane were obtained. 

2-<4-Chlorophenyl)-4-[(lR,2S)-2-(2,4-difluorcphenyO-2,3-epoxy-1-methylprop^ color- 
less prisms. 

m.p. 172-1 73«C. 

^H-NMR (CDCI3) 6: 1.42 (3H,d.J-7.4Hz), 2.73 (1H,d.J= 4.4Hz), 2.77 (1H,d.J-4.4z). 6.00 (1H,qJ=7.4Hz). 6.81- 
6.99 (2H.m). 7.32-7.48 (IH.m). 7.39 (2H.d,J=9Hz). 7.60 (IH.s). 7.96 (2H.d.J=9Hz). 





Elemental analysis for 


C18H14C1F2N3O2.0.5H2O 


Calod: 


C 55.90, 


H3.91. 


N 10.86 


l^nd: 


C 56.20, 


H3.69, 


N 10.93 



(2R)-[(1 R)-1 [1 -(4-ChlorophenyO-1H-1 ,2,4-lriazol-6-yloxy]ethyl]-2-(2.4-difluoroprtenyl)oxirane. colorless oil. 
^H-NMR (CDCI3) »: 1.51 (3H.dd.J=:6.6. 1.6Hz). 2.93 (1H. d.J=4.6Hz). 3.20 (lKd.J=4.6Hz). 5.30 (1 H.q.J=6.6Hz). 
6.78-6.^ (2H.m), 7.31-7.46 (1 H.m). 7.40 (2H,dJ-«Hz), 7.62 (2H, d,J=9Hz). 7.64 (1H.s). 
SIMS (m/z):378 (M+H)\ 

Reference Example 35 

In the same nranner as in Reference Example 5. starting from 1 .53 g of (1S)-1 -[(2R)-2-(2,4-drfluorophenyi)-2-oxira- 
nyijethanol and 1.50 g of 2-(4-trifluoromethoxyphenyl)-3(2H.4H)-1.2,4-friazo!one. 4-[(1R.2S)-2^2.4-difluorophenyl)- 
2,3-epoxy-1 -methylpropyO-2-(4-trif luorome1hoxyphenyi)-3(2H,4H)-1 .2,4-triazolone (829 mg) and 778 mg of (2R)-2-(2,4- 
drfluorophenyl)-2-[(1R)-1-(1-<4-trifluaomethoxyphenyI)-1H-1.2.4-tria^ were obtained. 

44(1 R.2S)-2-(2.4-Dif luorophenyl)-2.3-epQxy-1 -methylpropyl]-2-(4-trHluoromethoxyphenyO-^ .2.4-tria- 
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zolone, colorless prisms, 
m.p. 1 16-117 'C. 





Elemental analysis for Ct9Hi4F5N303 


w 


Calcxi: 


C 53.40, 


H 3.30, 


N9.83 




Found: 


C 53.09, 


H 3.23, 


N 9.83. 



15 



^(2R)-2-(2.4.Difluorophenyl)-2.K1R)-HH4^^^^ 
^ Reference ExamplA '^; 

IRvmax cm 2980, 1732, 1620. 1601, 1514, 1427 ' ' 
SIMS(mfe):429(M+H)+ 

^0 Reference gYflmployy 

In the same manner as In Reference Example 5, starting from 1 39 a of M SV14^2R^J> fo jL.Mitu^^ • 
n3j]etl^oland1.63gof1-^^^^^ 

(1H ^ pr7"2S1^08 nSiT^'f '."li f 3.17 (1H.d.J=4.4Hz). 4.40 (2Kt.J=11.aH., 4.93 
(2H;djiH^^^^^^^ (1Ktt,J-53,2. 4.6Hz), 6.73-6.94 (2H,m). 7.05 (2H.dJ.9Hz), 7.23-7.41 (IH.m). 7.86 

IRvSSJ cm"': 3000, 1745, 1622, 1601. 1522 1431 
SIMS (nVz): 475 (M+H)+ 



35 



40 



4S 



SO 



ss 



Reference Example 

In the same manner as in Reference Example 5, starting from 1 .38 g of (1 S)-H(2R)^.(2 4-dif luoroohpnvl^ ? nyir« 

IRvmax cm': 3018, 1732. 1620, 1506, 1425 
SIMS (mft): 379 (M+H)* 

m!^'^^TZTu,^1^lT. ^r^l^- 1'^"' """^ « °' OS)-i-K2R).(2,4<imuorophenyO-2-(«i,a- 
ImS^Sf?, ^ 1-t4-(1.-'.2.2^slrafluorosthoxy)phenyl]-2(1H.3H)-imidazolon6. 0.36 g of 1.[(1R.2S)-2-(2 4<Jif- 

m.p. 117-118*'C. 
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^H-NMR (CDCI3) 6: 1.37 (3H,d,J-7.2H2). 2.71 (1H,d,J- 5Hz). 2.81 (1H,d.J-5Hz). 5.08 (lH.q,J-7.2Hz), 5.93 
(1H.ttJ= 53, 2.8Hz), 6.46 (1H,d.J=3Hz), 6.57 (1H,d.J=3Hz). 6.80-6.95 (2H,m). 7.28 (2H.d.J=9H2), 7.36-7.48 (iH.m). 
7.67(2H.d.J=9Hz). 

peleronce Example 40 

In the same manner asin Reference ExarrpleS. starting Irom 0.80 g of (1S)-l-[(2R)-2-(2,4-di1luorophenyl)-2-oxlra- 
nyOethanol and 0.78 g of 1-(4-chlorophenyl)-2(1H.3H)-lmida2olone. 0.18 g of 1-(4-chlorophenyl)-3-[(lR,2S)-2-(2,4-dif- 
luorophenyl)-2.3-epoxy-1 -melhytpropyq- 2(1 H.3H)-imidazolon6 was obtained as a colorless viscous oil. 

^H-NMR (CDCI3J 6: 1.36 (3Kd.J=7H2). 2.70 (1H.d.J= 5Hz). 2.80 (1H.d.J=5Hz). 5.07 (1H.q.J=7Hz), 6.45 (1H.d.J= 
3.2Hz), 6.55 (1H,d.J-3.2Hz). 6.79^.94 (2H,m). 7.34-7.46 (IH.m), 7.38 (2H.d.J-9Hz). 7.59 (2H.d.J-9Hz). 

Reference Example 41 

In the same manner as in Refierence Example 5, starting from 0.66 g of (1 S)-1 -[(2R)-2-(2,4-dHluorophenyl)*2-oxira- 
nyl]ethanol and 0.65 g of 4^4-chlorophenyf)-3(2H.4H)-1,2,4-triazolone, 0.23 g of 4-<4-chlorophenyl)-2-[(1R.2S)-2-{2,4- 
difluorophenyl)-2.3-epoxy-1 -methylpropyl]-3(2H.4H)-1 ,2,4-triazolone was obtained as a colorless viscous oil. 

^ H NWIR (CDCI3) 6: 1 .46 (3Kd, J=7H2). 2.88 (1 H,d.J- 5Hz). 3.15 (1 H,d.J-5H2), 4.94 (1 Kq J-7Hz). 6.76-6.88 (2H. 
m). 7.26-7.50 (IH.m). 7.46 (4Hs), 7.66 (1H.s). 

Rglerence Example 42 

In the same manner as in Reference Example 5. startirig from 0.83 g of (1S)-1 -[(2R)-2-(2,4-difluorophenyl)-2-oxira- 
nyljethanol and 1 :56 g of 1-[4-(2.2.3.3,4.4,5.5-octafluoropentoxy)phenyl]-2(1 H.3H)-imidazolone. 0.30 g of 1 -[(1 R.2S)-2- 
(2.4<lifluorophenyO-2,3-epoxy-1-methylpropyn-3-(4-(2.2,3,3A4,5,5,-octafluorc^nt^^ 
was obtained as a colorless viscous oil. 

^H-NMR (CDCI3) 5: 1.36 (3H.d,J=7.2Hz). 2.70 (lH,d.J« 4.8Hz), 2.80 (1H.d,J=4,8Hz), 4.48 (2H,t.Jo13Hz), 5.07 
(IH. q.3-7.2Hz), 6.09 (lH.ttJ-52, 5.6Hz). 6.43 (1H,dAJ-3.2Hz). 6.51 C1H,d,J-3.2Hz), 6.79^.96 (2H,m). 7.00 
(2H,d.J=9Hz). 7.34-7.47 (IH.m), 7.57 (2H.d,J±9Hz). 

Reference Example 43 

In the same manner as in Reference Example 5, starting from 0.68 g of (1S)-1-[(2R)-(2.4-difluorophenyl)-2-oxlra- 
nyOethanol and 0.70 g of 1-[4^2.2.2-trifluoroethoxy)phenyl]-2(1H.3H)-imidazolone. 0.30 g of 1-[(1R.2S)-2-(2.4-difluor- 
ophenyO-2,3-epoxy-l •methylpropyQ-3-[4-(2,2,2-trif Iuoroethoxy)pheny1]-2(1 H,3H)-imidazolone was obtained as 
colorless needles. 

^H-NMR (CDOa) 5: 1.36 (3H,d.J=7.2Hz), 2.71 (IH.d.J- 4.8Hz). 2.81(1H.d,J=4.8Hz). 4.37 (2H,q,J«8Hz), 5.07 
(IKq J=7.2Hz). 6.52 (1H.d .J=3.2Hz). 6.43 (1H.q.J=3.2Hz). 6.80-6.95 (2H.m). 7.00 (2KdJ^.2Hz). 7.35-7.48 (IH.m). 
7-57 (2H,d,J=9.2Hz). 

Rg|yencel5;«mplfl44 

In the same manner as in Reference Example 5. starting from 1.0 g of (lS)-1-[(2R)-(2,4-difluorophenyl)-2-oxlra- 
nyOethanol and 1.23 g of l-[4-(2,2,3,3,3-pentafiuoropropoxy)phenyl]-2(lH,3H)-imida2olone, 0.43 g of 1-[(1R,2S)-2- 
(2.4<lifluorophenyl)-2.3-epoxy-1-methylpropyQ-3-[4-(2.2,3.3.3-p6n1afluoropropQ^ was 
obtained as colorless plates. 

^H-NMR (CDCI3) 6: 1.36 (3H.d.J=7.2Hz). 2.71 (lH.d.J- 4.8H2), 2.81 (lKdJ=4.8Hz). 4.44 (2H,tJ-12Hz). 5-08 
(IH. q.J=7.2Hz). 6.44 (1H.d,J=3.2Hz), 6.52 (1H.d.J=3.2Hz). 6.78-6.95 (2H.m). 7.00 (2Kd.J=9.2Hz). 7.35-7.48 (IH.m). 
7.57(2H,d.J-9.2Hz). 

Rgferencfl Example 45 

In the same manner as in Reference Example 5. starting from 0.73 g of (1S)-1-[(2R)-(2.4-difluoroph6nyl)-2-oxira- 
nyQethanol and 0.75 g of 4-(4-(2.2,2-trifluoroethoxy)phenyl-3(2H,4H)-1,2,4-tria2olone, 0.74 g of 2-{(1R,2S)-2-(2,4-dtf- 
luorophenyl)-2.3-epoxy-1-m6thy^ropyn-4-{4-(2.2.2-trifluoroethoxy)pheny!]-3(2H.4H)-1^ was obtained as 

a colorless oil. 

^H-NMR (CDCI3) 6: 1.46 (3H.d.J=7Hz). 2.88 (lH.d,J= 4.6Hz). 3.15 (1Kd.J=4.6Hz). 4.38 (2H.q.J=8Hz). 4.94 (1H.q. 
J=7Hz). 6.74^.90 (2H. m). 7.02 (2H.d.J=:9.2Hz). 7.36-7,50 (IH.m). 7.44 (2H.d.J=9.2Hz). 7.62 (1H.s). 
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Reference ExamnlB 4fi 

n«llJf"h^^lT!^^T"^, as in Reference Exanrple 5. starting from 0.94 g of (1S)-1-[(2R).(2.4^ifluorophervl)-2.oxiia- 
nyl]emanol atKl 1.16 g of 4-[4<2.2A3>pentafluorop^^ 

^4^uoroJ,enyl)-2^.epoxy-1-melhylpropyl]-4^4-(2.2,3,3,3-^^^ 
was ODtained as a colorless oil. 

..u'".'1u"v^^°°^ (3H.d.J=7Hz). 2.88 (1H.d.J=4.6Hz). 3.15 (1 H.d.J=4.6H2). 4.44 (2H,t.J=12H2) 494 

Reference FvaTiplft 47 

In the same manner as in Reference Example 5. starting from 0.70 g of (1SW(2R)-(2 4-difluoroDhenvn-2-Qirira. 

1,2,4-triazolone was obtained as a colorless viscous oil. Ji k . i 

,.u "■'^V^''^'^ ^-^^ (3H,d.J=7Hz). 2.88 (1H.d,J=5Hz). 3.16 (1H.d.J=5Hz). 4.49 (2H1J=13Hz) 495 
i^itc^)Xilm^''^' ^-25-^42 (IHM 

HflfereneflF«m>MaAJ^ 

In the same manner as in Reference Example 5, starting from 0.971 g of (lSH{2R)-(2,4-difluorophenyO-2-oxiia- 
nylj6tt«nol and 1 .0 g Of 2-t4^2.2.2-trifluoroet»ioxy) phenyO-^^^ 

^!!^^^"^:^'^^^-'^-"'^'^ was drained as 

coioriess pnsms. 

m.p. 118-1 19 

MU '"."Tou^P^^H^^ '-^^ (a^^-d-J-^-SHz). 2.73 (1H.d.J=4.2H2). 2.77 (1H,dJ^.2Hz). 4.37 (2H.q.J-8.2H2). 5.00 
(1H.q.J=7.2Hz). 6.81-7.02 (2H.m). 7.00 (2H.d.J=9.2H2). 7.31-7.50 (IH.m), 7.59 (1H.S). 7.93 (2H.d.J=9!2Hz). 

Rflfftrenea F»»nipln4<^ 

„ >i l"^'^.^^^®.'^!!""^' ^ ^"^^^^ Example 5. starting from 0.98 g of (1S)-[(2R)-(2.4-difluorophenyl)-2-oxiiB- 
ny1]e«iaiol and 1.04 g of 2-I4-(2.2.3.3.3-pentafluoropropQxy)phenyli-3(2H.4H)-1.2,4-tria20lone. 0.882 g of 4-r(1R 2S)- 

2- 2,4-clfluorophenyl)-2.3-epoxy-1-methylpropyO-2-l4-(2.2,3.3.3-pentafluoropropoxy)phenyn-3(2H,4H)-1,2 4-tr a- " 
zolone was obtained as cdortees prisms. 
m.p. 128-129 "C 

r,u '^^.-NMR (CDCy 6: 1.43 {3H.d.J=7.2Hz), 2.73 (1 H,d.J=4.2Hz), 2.77 (1 H,d.J=4.2Hz). 4.44 (2H.1.J=12.2Hz) 501 
(1 H,q.J=7.2H2). 6.80-7.01 (2H.m), 7.01 (2H.d,J-9.2Hz). 7.32-7.49 (1 H.m), 7.S9 (1 H,s). 7.94 (2H.d.J-9.2Hz). 

In the same manner as in Reference Example 5. starting from 345 mg of (1S)-[(2R)-(2.4-difluorophenyD-2-oxira- 
T^l^^^^l^ 2-['»-(2.2.3.3.4.4.5.5^)ctafluoropentoxy)phenyO-3(2H.4H)-l.2.4-triazolone, 371 mg of 4- 
[(1R2R)-2-(2,4-drfluorophenyl)-2,3-epoxy-1-methWpropyO-2-[4-(2.2,3.3,4,4.5.5K)ctafluoropenta^^^ 
1.2.4-triazolone was obtained as colorless prisms. /j v • / 

MU^^.'t'lV^^^.^i- V'*^ (3H-d-J-7Hz). 2.73 (lH.d.J=4.2Hz). 2.77 (1H.d.J-4.2Hz). 4.49 (2H.t,J=13Hz). 5.00 
lu^"^ u <^"'''''=S2. 5.4Hz). 6.80-7.01 (2H.m). 7.01 (2H,d.J=9.2Hz). 7.30-7.50 (IH.m). 7.59 {1H.8). 7.94 

(2H,d, J"9.2Hz). 

Reference Exanmie 51 

In the same manner as in Reference Example 5. starting from 0.975 g of (1S)-[(2R)-(2,4-difluorophenyl)-2-oxira- 
nyl]ettianol and 1.13 g of 2-[4-(2,2.3,3-tetrafiuoropropory)ptienyl]-3(2H.4H)-l,2.4-triazolone, 0.847 g of 4-[(1R 2S)-2- 
(2.4-difluorophenyl)-2.3-6poxy-1 -methylpropyl]-2-{4-(2.2.3,3-tetrafluoiopropQxy)phenyl]-3(2H. 4H)-1 .2.4-1rlazolone was 
obtained as colorless prisms. 

m.p. 1 16-11 7 "C 

'H-NMR (CDCb) 8: 1.42 (3H,dJ=7.2Hz). 2.73 (1H.d.J=4.2Hz). 2.77 (1Hd,J=4.2Hz). 4.37 (2H,1tJ=11.8. 1.6Hz). 
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5.00 (1H,q.J-7.2H2), 6.08 (lH.ttJ-53, 5Hz). 6.79-7.04 (2H.m). 6.99 (2H,d.J-9.4H2). 7.32-7.49 (IH.m). 7.59 {1H.s), 
7.93 (2H.d.J-9.4Hz) 

Relerenca ExamDie52 

5 

In the same manner as in Reference Example 5, starting from 1.15 g of (lSH(2R)-(2,4-drfluorophenyl)-2-oxira- 
nyOethanoI and 1 .27 g of 2-{4^1 .1 ,2,2-tetrafluoroethoxy)phenyl]-3(2H.4H)-1.2.4-triazolon6. 1 .20 g of 4-[(1 R.2S)-2-(2,4- 
cltfluorophenyl)-2,3-epoxy-i -methylp^opyl]-2^4-(1 .1 .2,2-tetrafluorDethoxy)phenyl]-3(2H,4H)-l ,2,4-triazolone was 
obtained as colorless needles. 
10 m.p. 105-106»C 

^H-NMR (CDCI3) 6: 1.43 (3Kd,J=7.2Hz), 2.74 (1H,d,J=4.4Hz), 2.77 (1H,d,J-4.4H2), 5.01 (1H.qJo7.2Hz). 5.92 
(1H.H.J=53. 2.8Hz). 6.81-7.01 (2H.m). 7.28 (2H.d.J=9.2Hz). 7.30-7.49 (IH.m). 7.61 (1H,s), 8.04 (2H.d.J=9.2Hz). 

Releffflce EfflmpteSS 

IS 

2.4-dHluoroaniline (25g) and 25.2 g of pyridine were dissolved in 200 ml of dichloromethane to which was added 
dropwise 33.3 g of phenyl chlorofbrmate with ice cooling. After stirring for 30 minutes wHh ice cooling, the reaction solu- 
tion was washed with water and dried followed by distilling the solvent to give a mixture of phenyl 2.4-difluorophenylcar- 
bamate and pyridine To the mixture was added 30. 7g of 2-(di-ethQxy}6thylamind arxJ the mixture was stinted at room 
20 temperature. The crystals separated out were filtered and washed with petroleum ether to give 37.8g of N-(2,2-dietiiox- 
yethyl)-N'-(2.4-difluoropheny1)urea as colorless crystals. 

This urea (37.5g) was dissolved in a mixture of S60ml of methanol and 280ml of water, and 300mi of 0.4dM hydro- 
chloric add was added thereto and the resulting mixture was stirred lor three days at room temperature. The reaction 
solution was concentrated under reduced pressure. The crystals thus separated out were washed with a mixture of 
25 water and methanol (5:1) to give 22.8g of 1-<2,4-dlfluorophenyO-2(lH,3H)-imidazolone as a colorless powder. 

m.p. 192-194»C 



30 


Elemental analysis for C9H6F2N2O 




Cakxt: 


C 55.11. 


H. 3.08. 


N, 14.28 




Fiound: 


C 55.14, 


H,3.29. 


N. 14.18 



3S 

Reference Example 54-63 



Imidazolone derivates shown in the fdlowing tables 1 and 2 were obtained in the same manner as in Reference 
Example 53. 

40 
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. Table 1 





Reference 
Example 


-R 


a.p.( t;) 


• 5 4 




155-157 


5 5 




145-146 


5 6 




167-168 


57 




157-159 


5 8 




145-151 


5 9 




147-150 
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Table 2 



10 


- Example 




R 


ILP.( "C) 


15 


6 0 




• 


m-m 


20 












6 1 




'CI 


176-178 


25 












6 2 






161-163 


30 












63-^ 


)"0 




a2cr2cr2a > 300 


35 







45 To arrtnoacetoaUehyde diethylaceial (7.8 ml. 53.6 mmd) was added dropwise lOg (53.4 mmol) of 4-trrf luorometh- 
ylphenylisocyanateat O^C during five minules. The reaction solution was stinted for one hour at room temperature. The 
crystals thus produced was collected by filtration and washed with hexane to give 16.2 g of 1-(2,2-diethoxye1hyl)-3-(4- 
trifluorom6thylpheny[)urea (95%) as a odorless powder. 

1-(2.2-DiethoxyethyO-3-(4-trifluorom^hylphenyl)urea (9.2g, 28.7mmol) was dissolved in a mixture of 113 ml of 

so methanol and 57 ml of water. To the reaction solution was added 67.5 ml of 0.48N hydrochloric add and the mixture 
was stirred for 48 hours at room temperature. To the reaction solution v^as added 1 N sodium hydroxide to adjust pH to 
7, fdlowed by being concentrated under reduced pressure. The residue was extracted with ethyl acetate (100 ml X 4). 
The extracts were combined, washed with water and saturated agueous solution of sodium chloride successively, dried 
over magnesium sulfate and distilled off. The crystals thus separated out were recystallized from ethyl ac^te-isopro- 

55 pylether to give 4.87g of 1 K4-trif luoromethylphenyl)-2(1 K3H)Haiidazolone (74%) as cdorless prisms. 
m.p. 170-171 *C 
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Reference Example 6S 

<*ilo^;^".l^Z?,Z!J?' ^yi"^ ""^ '"^^ in 1 50 ml ethyl acetate, and 1 9.5g of phenyl 

to give 34.1 g of phenyl 4-trifluoromethoxycarbamate as colorless crystals 

Knn ^if^T! 5 ^i^^ ^"""'"^ 50 rrt Of ethanol for 2 hours. TTie reaction solu- 

TZ f!"*^^ "^""^ P'^"''^ ^ ^''^ ««shed wHh cold ethyl acetate to give 1 1 JqTa- 

(4-trifiuoromethoxyphenyl)samicarbazlde as colorless crystals. uiiBiogveii./goii»- 

temo'^iu^traoSrVr'T*^^^^ 

^ H^ri! L 3° 8.9 g of acetrc acid was added and the mixture was heated for 6 hours at 80 'C. The solvent 

sodium chlonde. The organic layer was dried and concentrated, and the residue was recrystallizedf rom ethyl acetate^ 
hexane to give 3.44 g of 4-(4-tif luoromethoxyphenyl).3(2H.4H)-1 .2.4.lriazolone as colorleMaystete 

m.p. 193- 195 *C 

^H.NMR{CDCl3)6: 7.37 (2H.d.Jo9H2). 7.63 (2H.dt.J=9Hz, J=2H2). 7.73 (1H,d,J=1.4Hz), 10.23 (1H.br) 
Reference Ex amples 66-fti 

obtJU^^ ^^""^ ""^"^^ ^® Reference Example 65, triazdone derivatives shown In the following tables 3 to 6 were 
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Table 4 
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Table 5 



Reference 
Example 




aLp.( 1C) 


7 9 




216-217 


8 0 


OCHjCF^ 


in-178 


8 1 . ~ 




187-188. 


8 2 — 




153-155 


8 3 




200-201 


8 4 ^G^v 




267-269 



Retard EfflmplQW 

To a solution of S-methytbutylamine (20g. 229mmol) in 840 ml of dichloromethane were ackJed 35.6 ml triethyl- 
arrdne (255mmol) and 28.8ml of phenyl chloroformate (230 mmol) at 0^*0. The mixture was stirred tor three hours at 
room temperature. After distilling off the solvent under reduced pressure. 200 ml of ethyl acetate and 200 ml of water 
were added to the residua The organic layers were separated and water layer was extracted with ethyl acetate (100ml 
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X 2_ The organic layers were combined, washed with water and saturated sodiurr. cNoride solution successively and 
o[Ir °^ "l^f^^'"'" sulfate. The solvent was distilled off and the aystals separated out were collected by filtration, 
and washed with petroleum elher to give 39.5 g of phenyl 3-methylbutylcarbamate (83%) as colorless crystals. 
• ^1^^ ? ^^"^"^ 3-methylbutylcarbamate (18.5 g, 8.9 mmol) in 210ml of dioxane was added 22mi of hydra- 
zinehjrttets. and the mixture was heated under reflux for three hours. After cooling, the solvent was distilled off under 
reduced pressure. The residue was dissolved in 200ml of ethyl acetate. To the solution was added 4N hydrogen cHo- 
ritSK^T ?°'""'°"u^i^'"'^ ^"^ "^'^ *^ ^"'^ ^ ''""f ^ "^"^ tempemlure. The precipitates were 

S?' '™^!? ^ 2> '"^ ^ »^ 4.(3.methylbutyl) semicarbazide 

hydrochloride (91%) as a white powder. 

A mbAjre rf 13.0g of 4-(3-methylbutyl)semicart^ (71.6 mmol) and 60 ml of ethyl orthofbrmate 

was shn-ed at 110°C for two hours. After cooling, the mixture was subjected to column chromatography using silicagel 
(eluate ; ethyl ac6tate:hexane=1 2 to 2:1 to ethyl acetate to ethyl acetate methanol = 10:1). The desired fraction v«6 
.1^^.*^^'^^ recrystalllzed from ethyl acetate-petroleum ether to give 7.0g of 4-(3-meth- 

ylbutyl)-3(2H.4H)-1.2.4^ria^olone (63%) as colaless needles. « v « 

m.p. 78-79»C 

'H-NMR (CDOa) 5 : 0.96 (6H.d,J=R4H2). 1.53-1.72 (3H.m). 3.66 (2H,W-7.4Hz), 7.39 (IH.s) 



Elemental analysis for C7H13N3O 


Calod; 
Found; 


C.54.17: 
C,54.14: 


H.8.44: 
H,8.47: 


N.27.07 
N, 27.14 



Rflteraneagyamniaaft 

To a mixture of 5.0g of 4-(trilluoromethyi)phenylhydra2ine (28.4 mmol). 31 ml of water and 3.1 ml of concentrated 
hydrochlonc acKl was added 2.99 of glyoxyllc acid-hydrate (31.4 mmol). and the mixture was stirred for one hour at 
room temperature The precptates thus separated out was collected by filtration, washed with water and dried over 
pho^orus pentoxide to give 6.26g of 4-(lrif luoromethyl)phenylhydrazonoacetic acid (95%) as a pale yellow powder 

4-(1rifluoromethyl)phenylhydra2onoacetic acid (6.26g. 27 mmol) was suspended in 1 76 ml of toluene, and 4 0 ml of 
triethylamine (28.7 mmol) and 6.1 ml of diphenylphosphorylazide (28.3 mmol) were added and the resulting mixture 
was stirred for one hour at 120»C. After cooling, the reaction solution was extracted with 200 ml of an aqueous solution 
of pottasium hydroxide (10%). The aqueous extract was acidified wrth concentrated hydrochloric acid to adjust pH to 1 
and the crystals thus separated out were washed wHh water and hexane successively and dried over phosphoas pen- 

m p ^•c'*^ °* 2-(4-trifluoromethylphenyl)-3(2H,4H)-1 .2.4-triazolone (72%) as a odorless powder. 

Referenca EyamolaB BT-Od 



In the same manner as in Reference Example 86, triazolone derivatives shown in the following table 6 were 
obBined. 
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Table 6 



5 




0 

X 




10 


ReiEerence 






IS 


87 




206 


20 


88 




258-260 


25 


89 




174-175 


30 


90 




179-180 


36 


9 1 




180-181 


40 


9 2 




161-162 


46 


9 3 


OCE^CFjCTjH 


186-187 


60 


9 4 




192-193 



55 
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Reference Example 95 



m.riSo6rc""*' "^^"^ ^' ^-('»-""°'0P''^yl)-2(l H.3H).imidazolone was obtained. 

Reference Ey«mpi«f 9^ 

orvi '^^^■*'!^y°'°'^^f*'^''y^ isocyanate (2.89 ml. 20.2 mmoQ was added 5.36 ml of azidotrimethyisilane (39 9 mmol) 
Z^ir^^T't",^ fort«enty.foar hours. After cooling, the mixture was subjected toTJu^chTo^: 

S^i Se f ^«^'^^^^«"«=1:1 to 2:1 to ethyl acetate) to collect a Lired lection Jo bV^ 
.u.^ ^^^^^ "^^'"^ recrystallized from ethyl acetate-hescane to aive 3 64 a of 1^4 
trifluoromethylpheny))-5(1H.4H)-tetrazolone(78%J as colorless needles ° ^ 

m.p. 191-192'»C 

Reference E xamples 97.lfM 

obJjJd.^ ^"^^ "^""^ ^ '^^^'^"^ ^- derivatives shown in the following table 7 were 
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Table 7 





0 

X 

HH H-R 








.N=N 




Reflerexice 




-R 




97 


< 


>' 


195-196 


9 8 


-o 


— ocr3 


1S2-153 


99 


-o- 




15fr-157 


1 0 0 




-Cl 


207-208 


10 1 






148-151 


10 2 






151-152 


10 3 






129-130 


104 




CCF2CF2E 


164-185 



37 



EP0 567 982B1 

Reference E xamplft ip $ 



^^t^nmo^^^^ ^^-^ 9 acelamkiine hydrochlorkJe were ds- 

> m.p. 204-205»C 

ILsiTZ) ^""^"^ ' (^Htt.J=51.8Hz,J.3.2Hz). 7.43 (2H,d,J-8.8Hz). 7.55 (2H.dJ^.8Hz), 
Reference F»qmr?'f Iftft 

m.p. 206-207*0 
Reference Evflmplft in? 

cyanl^Tw^eXd^.t'^^ °^ ^^'^ «" aquenous suspension of 1.82 g of sodium 

'H-NMR (CDCW 5 : 2.34 (3H.s). 7.40 (2H.1t.J-9.2H2.J-2.2Hz). 7.91 (2H.tt.J-9.2Hz.J-2.2H2). 11.65 (1H.bO 
Reference Examp ip inn 

zoloieSTsSnr""" """^'"^ "^"^ ^^^<^-^*^-<^<'^WHA^^^^^^ 
m.p. 213-214'C 

Refterenee F«nip|pifttf 

In ttie same manner as in Reference Example 5. starting from 0.44 g of (1S)-1 -R2R).(2 4-dlfliJoronhpn«ft » n«™ 

Sn'H' rR2sf2%4ir^^^^^ 

(1H.d,J-4.8Hz). 3 22-3 40 (8H m) 431 

!8H;i;;:;S^.li°Zr'-'"^^' eao (ih.<:j!;.2£)" et'^ 

in the same manner as in Reference Example 5. starting from 0.31 g of (1S)-1-K2R)-(2 4<lifluoroDhenvn-2-oxira 
nyl]e.hanoland0.50gof4-[4-I4-l4-(2.2.3.3.e.raflu)ropropoxy^^^^ 
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0.15 g of 2-[(l R,2S)-2-(2,4-dtfluorophenyO-2,3-epoxy-1-methylpropyf]-4-[4-^^ 
piperazlnyl]phenyl]-3(2H,4H)-1 ,2,4-1ria2olone was obtained as a colorless powder. 

^H-NMR (CDCI3) 6: 1.46 (3H.d.J=7.0H2). 2.88 (1Kd,J= 5Hz), 3.16 (1H,d.J=5H2). 3.22-3.39 (8Km), 4.31 
(2H,W-12.2Hz), 4.96 (1H.q,J=7.0Hz), 6.07 (1H,ttJ-53. 5.0Hz), 6.75-7.03 (8H,m), 7.23-7.40 (3H,m), 7.59 (1H,s). 

Reference Example 1 1 1 

In the same manner as in Reference Example 5. starting from 0.35 g of (1S)-1-[(2R)-(2,4-dHluorq3henyi)-2-oxira- 
nyOettianol and 0.31 g of 1 -[4-(2.2.2'trHIiJoroethoxy)ph6nyl]-5(1H.4H)-tetrazolone. a mixturG (3:2. 0.22 9) of 1-[(1 R.2S)- 
2■(2.4Hlifluorophenyl)-2,3-epQxy-^m61hy^:>rq^yl]-4^4■{2.2.2-lrifluoroem H.4H)-tetrazok)n8 and (2R)-2- 

(2.4Kiifluorophenyl)-2-[(1R)-1-[1-(4-(2,2,2-1rHluoro8lh<»cy)^ was obtained as a 

colorless oil. 

^H-NMR (CDCI3) 6: 1.55 (d.J-7Hz), 1.80 (d,J-8Hz), 2.93 (d,J-4.5H2), 2.96 (d,J-4.8Hz), 3.17 (d,J-4.5H2), 3.20 
(d.J=4.8Hz), 4.40 (q.J=8Hz). 4.44 (q .J=8Hz). 4.93 (q.J=8Hz). 5.31 (q.J=7Hz), 6.77-6,95 (m). 7.06 (d.J=9.2Hz). 7.09 
(d.J=9.2Hz), 7.27-7.45 (m). 7.61 (d.J-9.2H2), 7.86 (d .J«9.2Hz). 

Reference Example 112 

In the same manner as in Reference Example 5. starting from 1 .049 g of (1S)*1 -[(2R)-(2,4<lifluoropheny1}-2-oxira- 
nyqethanol and 1.17 g of H4-{1,l,2,2-tetrafluoroethoxy)phenyI]-5(lH.4H)-tetrazolone, 1.28 g of 1-[(1R,2S)-2-(2.4-dif- 
luorophenyl)-2.3-epQxy-1-metrv*5rq3y04-{4^1 J,2.2-tetrafluoroetfi^ was obtained as 

a colorless oil. 

^H-NMR (CDCI3) 6: 161 (3H,d,J-7Hz), 2.93 (1H,d,J« 4.4H2), 3.17 (1H,dJ-4.4Hz), 4.93 (1 H,q.J-7Hz). 5.94 
(1 H.lt J=52.8. 2.6Hz). 6.75-6.94 (2H.m). 7.24-7.40 (1 H.m). 7.34 (2H.d J=9Hz). 7.98 (2H.d.J^H2). 
IRvSS cm-i:3060, 1734, 1618. 1599, 1510, 1427. 

Reference Example 113 

In the same manner as in Reference Example 5, starting from 0.962 g of (1S)-1-l(2R)-(2.4-cfifluorophenyl)-2-oxira- 
nyljethanoland 1.l9gof l-[4-(2,2,3,3.3-pentafluoropropoxy)phenyl]-5(lH.4H)-tetrazolon8, 1.31 gof l-[(1R.2S)-2-(2,4- 
dif luorophenyl)-2,3-epoxy-1 -methylpropyO-4-[4-(2.2,3,3,3-p«itaf Iuoropropoxy)pheny0-5(1 K4H)-tetrazolone was 

obtained as a colorless oil. 

^H-NMR (CDCy b: 1.60 (3H.d,J=7Hz). 2.92 (1H.d.J= 4.4Hz). 3.16 (1Kd,J=4.4Hz). 4.46 (2H,dtJ=12, 1Hz). 4.92 
(1Kq.J=7Hz). 6.75-6.93 (2H.m). 7.05 (2H.d.J=9.2Hz). 7.20-7.38 (1H.m). 7.86 (2Kd.J=7H2). 
IRv!!^ cm-'':3060, 1732. 1618. 1601. 1558, 1516, 1427. 

Reference Example 114 

In the same manner as in Reference Example 5, starting from 0 988 g of (1S)-[(2R)-(2,4-clifluorophenyl)-2-oxira- 
nyljethanol and 1.55 g of 1-[4-(2,2,3,3,4,4.5,5-octafluoropenthoxy)phenyl)-5(1H,4H)-tetrazok>ne. a mixture 7:3, 1.72 g) 
of 1-[(1 R.2S)-2-(2.4-dif luorophenyl)-2,3-epoxy1 -me1hylpropyl]-4-[4-(2.2.3.3.4,4.5.5-octafluoropenthoxy) phenyl]- 
5(1 H,4H)-tetrazotone and (2R)-2-(2,4-dif luorophenyO-2-((1 R)-1 -[1 -[4.(2,2,3.3,4.4,6,5-octafluoropenthoxy)phenyQ-l H- 
tetrazol-5-ybxy]6thyl] oxirane was obtained as a colortess oil. 

^H-NMR (CDCI3) 8: 1.55 (dd.J.6.6. 1.5Hz), 1.60 (d,J- 7.2Hz), 2.93 (d,J-4.5Hz). 2.95 (d,J-4.8Hz), 3.17 
(d.J=4.5Hz), 3.20 (d.J=4.8Hz). 4.51 (1.J=12.9Hz). 4.55 (t,J=12.8Hz). 4.93 (q.J=7.2Hz). 5.31 (q.J=7.2Hz). 6.10 (tt.J=;52. 
5.5Hz). 6.11 (tt.J=52. 5.3Hz). 6.74-6.94 (m), 7.06 (dJ=9Hz). 7.09 (d,J=9Hz). 7.28-7.45 (m). 7.61 (d.J=9Hz), 7.86 
(d.J-9Hz). 

Refy^ngg Example 11$ 

In Ifie same manner as in Reference Example 5. starting from 0.50 g of (1S)-1-[(2R)-(2.4-difluorophenyt)-2-oxira- 
nyl]ethanol and 0.61 g of 5-methyl-4^4-{2,2,3,3-tetrafluoropropoxy)phenyl]-3(2H,4hO-1,2.4-1riw^ 0.45 g of 2- 
[(1R.2S)-2-(2.4-drfluorophenyl)-2.3-epQxy-1-m©thy^3ropyn-5-nf«thyl-4-[4-^^ 
1 ,2,4-tria2olone was oWained as a colorless oil. 

^H-NMR (CDQa) 8: 1.44 {3H.d^=7.2Hz). 2,11 (3H.S). 2.87 (1H.d.J=4.8Hz). 3.17 (1 H.d.J=4.8Hz). 4.38 
(2KU-1 1.8Hz), 4.94 (1H,q,J-7,2Hz). 8.06 (1H,ttJ-53Hz J-4.7Hz). 6.74-6.90 (2H,m), 7.02 (2H,dtJ-9.2Hz.J-2.6Hz). 
7.18 (2H.dt.J=9.2Hz.J=2.6Hz). 7.28-7.43 (IH.m). 
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Reference ExamplB lip 

In the same manner as in Reference Example 5. starting from 0.50 g of flS)-1-[(2R)-(2 4-difluoroDlienvn 2 omh, 
RefereneflF«ininlft117 

n^i 'r.*"^,^^! ^ Reference Exanple 5, starting from 0.70 g of (1S)-1-[(2R)-(2 4KlifHiorophenyn-2-Qxira- 

M-NMR (CDCI3) 8. 1.55 (3H,cl,J=7.2H2). 2.24 (3H.s). 2.94 (1HdJ=4 2Hz^ 3 16 MHrf \-A9U-,\ ahi mu- 
J-7.2Hz),6.7^93{2H.m).7.30-7.46(1HM7.36(2H.dJ.9Hz);7.9i(2^^^^^ (1H.d.J-4.2Hz). 4.81 (1H.q. 

Reference Example 118 

nyllJtiTd'oTrS ?moi^'!?M'^f'^\^' ^^"^ 3 °' (1SH-K2RH2.4^»luorophenyl)-2-oxira- 
"o ^ 5:'"^*V'-2-(4-tnfluoromethoxyphenyl)-3(2H.4H)-1.2.4-1riarolone. 0.13 g ol 4-[(1 R 2S)-2-(2 4^ 

ssi^s^rrrr ^^^^^^ - 
e.7s;"sZs;?^^^^^^ 

Warkina Exam pl f» 1 

. . tH"^'^ °^ 300 mg of (2R.3S)-2-(2.4-difluorophenyl) -3-methyl-2^(1H-1.2,4■triazol-1 -yDmethynoxirane and 2 77 o 
and 50 ml of water were added to the reaction solution. The separated aqueous layer was urther 

?^ 1 ; rS, ,m*^!,^;i? 'u*" *^«^9«P'V : ^thyl acelate:hexane = 1 :2 10 1 :1) to give 

^H-NMR (CDCI3) 8: 0.28 (9H,s), 1.09 (3H.d,J-7Hz). 4.35 (1H,d,J-15H2), 5.06 (IHa J-7H2) 528 MHfJdJ-is 
2H.^ 6.62 (1H. d,J=3.2Hz). 6.71 (1 H.d.J=3.2H.), 6.75^.91 (2hU. f 25-7.65'\6H m) "sTcIH J.' ^S Ih^'" '^' 

""^"L* «"'^«' «« temperature for 30 minutes. The reaction solution was concern- 
o.': w' P"^"?; ' ^ P^»'«^ 9^1 chromatography (eluate : ethyl acetale hexane = 

nyl-2(1 H.3H)-imida20lone (Conpound 1) as a wtiite powder My j o ^ o 

riH sT6'^6^S^*,M^^^?^^i^^^ flH.q.J=7Hz). 5.11 (1H.d.J=14.4Hz). 5.64 

(1H 8), &66 (1H.dJ=3.2Hz). 6.73 (1H.d,J=3.2Hz). 6.75^.87 (2H. m). 7.40-7.69 (6H.m). 7.72 (IH.s). 7.86 (IH.s) 

'Rv^ cm : 1684. 1616, 1558. 1522. 1498. 1320 

SIMS (mfe): 412 (MtH)*. 

Wprkino Examplg y 

2(iH!3!;i'ldoi^?S^^'^^^^^ 

60% Sodium hydride in oil (65 mg) was dispersed in 4 ml ot dimethylformamide. to which 118 mg of 1 2 4-triazol6 
ml ^S?^ . "^'H^- 1!'! r^'*^^ ^^'"^ '^""^ temperature for 10 minutes A solution of 362 mg of 1- 
(1 R.2S).2-(2.4-difluorophenyl).2.3-epoxy-1 -methylpropyG-3-(4-trifluoromethylphenyl)-2(1 H.3H)-imidazolone prepared 
in Reference Example 5 in 2 ml of dimethylfomrtamide was added and Ihe resulting mixture was heated at 50-'C for 5 
hours^ Alter cooling, ihe reaction solution was fractionated after adding 8 ml of cold water and 40 ml of ethyl acetate 
and the separated aqueous layer was extracted with ethyl acetate twice. The ethyl acetate layers were combined 
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washed with water and saturated aqueous solution of sodium chloride successively, dried over ma^esium sulfiate and 
dislilled off under reduced pressure. The residue was purified by silica gel chromatography (etuate ; ethyl acetateihex- 
ane. = 1 : 1 to 2:1 to ethyl acetate) to give 350 mg of the compound 2 as a white powder. 

^H-NMR {COa^ 6: 1.21 (3H,d.J-7.2Hz), 4.19 (1H,dJ= 14.2Hz), 5.00 (1H.q,J-7.2Hz), 5.1 1 (IH.d J»U.2Hz), 5.46 
5 (1H.S). 6.71 (1H.d.J=3.2Hz). 6.83 (1H.d.J=:3.2Hz). 6.72-6.90 (2Km). 7.40-7.56 (IH.m). 7.72 (2H.d.J=8.4H2). 7.75 
(iKs). 7.83 (2H.d.J=8.4H2), 7.84 (iH.s). 

IRv!^^ cm-^: 3404. 3383. 3000. 1693. 1618. 1599. 1524. 1500. 1429. 1327. 
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Elemental analysis for C22H18F5N5O2 


Calod: 
Found: 


055.12. 
C 54.81. 


H3.78. 
H3.97. 


N 14.61 
N 14.39 



Wofkina Examples 3-19 

The following compourKis were obtained In accordance with the same manner as in working Example 2. 

20 

Worhing&fflmpleS 

1 i[^ R,2R)-2-(2.4-Dif luorophenyl)-2-hydroxy-1 -methyl-3-{1 H-l ,2,4.triazol-1 -yOpropyO-3-methyl-2(1 H3H)Hmida- 
zolone (Compound 3). colorless oil. 
25 Yield: 88 mg (89%). 

^ H-NMR (CDCI3) 6: 1 .1 9 (3H.d.J=6.8Hz). 3.45 (3H,s). 4.69 (1 H.d.J=1 4.4Hz). 5.05 (1 H.dd.J=14.4. 1 .4Hz). 5.34 (1 H. 
q.J=6.8Hz), 5.60 (1Ks). 6.56 (1H.d.J=1.6Hz), 6.64 (1H,d.J=1.6H2), 6.70-6.88 (2H.m), 7.45-7.62 (1H.m), 7.70 (1H,s), 
8.06 (IH.s). 

IRv[!SS cm-'':3113. 1660. 1618. 1597. 1535. 
30 SIMS (m/2): 350 (M+H)* 

Working Example 4 

1 i(^ R.2R)-2-(2.4-Difluorophenyl)-2-hydroxy-1 -methyl-3-(1 H-1 .2.4-triazo1-1 -yl)propyl]-3-<4"f luorophenyl) 
35 2(1 H,3H)-imidazolone (Compound 4). colorless powder. 
Yield: 971 mg (74%). 

^H NMR (CDCI3) 6: 1.20 (3H.d.J=7Hz). 4.20 (1H.d,J= 14.2Hz). 4.95 (1 H.q.J»7H2), 5.10 (1Kd,J=14.2Hz), 5.58 
(1 H. br). 6,60 (1 H.d.J=3.2Hz). 6.74 (1 H.d.J=3.2Hz). 6.70-6.88 (2H,m). 7.05-7.20 (2Km). 7.40-7.65 (3H.m), 7.73 (1 Ks). 
7.85 (lH,s). 

^ IRvSSt cm'^: 3147, 3126. 1687. 1618, 1599, 1613. 
SIMS (m/z): 430 (M+H)* 
la]D -24.8^ (c=0.4. methanol) 

Working Example 5 

46 

1 i(^ R.2R)-2-(2.4-Dif luorophenyl)-2-hydroxy-l -methyl-3-<1 H-1 ,2.4-triazol-1 -yl)propyl]-3-(2,4-difluorophenyi)- 
2(1 H.3H)-imidazolone (Compound S). cokxiess powdery crystals. 
Yield: 416 mg (66%). 
m,p. 134-136**C. 

60 ^H-NMR (CDCI3) S: 1.21 (3H.d.J=7Hz). 4.19 (1H.d.J= 14.4Hz). 4.95 (1H.q.J=7H2). 5.11 (1H.d.J=14.4Hz). 5.52 
(1 K br). 6.52 (1 H,1.J-2.6H2). 6.70-6.86 (3H.m). 6.92-7.06 (2H.m), 7.40-7.68 (2H.m), 7.74 (1 H.s). 7.85 (1 H,s). 
IRvSS cm'^: 1693, 1614, 1515, 1428. 1269, 1246. 

Wofkina Example 6 

55 

2-{(l R,2R)-2-(2,4-Dif !uorophenyO-2-hydroxy-1 -methyl-3-(1 H-1 .2.4-triazol-1 -yOpropyO-4-(4-fluorophenyO-3 
(2K4H)-triazolone (Compound g). cokxiess powder. 
Yield: 532 mg (53%). 
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IRvnai cm-1: 3420. 3130. 3000. 1703. iR!>n n«>Q ' .s;. /.ot (i m.6). 



• ''703. lezo. 1599. 

SIMS (mft): 431 (AAfH)+ 





Elemental analysis for C2oHi7F3N602.Hi,0 




Calcd: 


C 53.57. 


H4.27, 


N 18.74 




Found: 


C 53.85, 


H4.14, 


N 18.45 



;5 



20 



25 



30 



36 



WorkinQ gyqmPlfl 7 



Yield: 683 mg (90%). 

:rS^SSSSF— — ^^^^ 

IRvmai cm"^: 3500. 3120. 3000. 1680. 1614 1516 
SIMS (mfe): 442 (M+H)+ 

Working Evampl^w 

r^u ^'^^^■^"f2'*"^*^'"<>'^P^enyl)-2-hydroxy.1-methyl-3 
(2H,4H)-1,2,4-triazolone (Compound fi). colorless powder 
Yiekl: 672 mg (65%). 

iRv^li cm '': 3500. 3120. 3080. 1693. 1620. 1562 1516 
SIMS (m/z): 443 (M+H)* 



-(1 H-1 ,2,4-tria2o!-1.yl)propyl]-4.(4.methoxyphenyl)-3- 





Elenisntal analysis for C21H20F2N6O3.H2O 


40 


Calcd: 


C 54.78, 


H4.82, 


N 18.25 




Found: 


054.86. 


H4.64. 


N 18.06 



4S 



SO 



ss 



Wbrklna Eyqmpl^^ 



Yi6W:500mg. 71%. 

IRvlSt cm-^: 1691, 1620, 1599. 1514, 1427, 1252. 
Workinff Ex^mpln in 

Yield: 420 mg (42%). 
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^H-NMR (CDCI3) 6: 1.31 (3H,d,J=7.0Hz), 4.38 (1H,d,J= 15Hz). 5.03 (1H,d.J=15Hz). 5.09 (1H,q,J-7.0Hz), 5.35 
(1 Kbr), 6.76-6.86 (2H,m), 7.60-7.62 (IHm), 7.66-7.84 (5H, m), 7.87 (1H.s), 7.94 (iH.s). 

Wofking ExamolB 1 1 

4-[(1 R,2R)-2-(2.4-Dif luorophenyi)-2-hydroxy-1 -methyl -S-Cl H-1 ,2,4-triazol-1 •yOpropylJ-2-(4-trifboromrthylphenyl)- 
3{2H.4H)-1.2.4-triazdone (Compound H). white powder. 
Yield: 304 mg (24%). 

^H-NMR (CDQa) »: 1.24 (3H.d.J=7.2Hz). 4.15 (1H.d.J= 14Hz). 4.97 (1H.dq.J=7.2. 1.4Hz). 5.08 (1H.q.J=14Hz). 
5.56 (1Kd.Jr 1.4Hz). 6.76-6.91 (2Km). 7.38-7.59 (IH.m). 7.72 (2Kd,J=8.6Hz), 7.77 (1H,s). 7.80 (IH.s), 8.00 (IH.s). 
8.20 (2H,d,J= 8.6Hz). 

IRvlSf cm "': 3106. 1701. 1618. 1597. 1568. 1520. 

WofkinQ Example 12 

2i(^ R,2R)-2-(2,4-Dlf luonophenyl)-2-hydroxy-1 -methyi-3-(1 H-1 ,2,4-triazoM -yl)propyl]-4-(4-trifluorom^hoxyphe- 
nyl)-3(2H.4H)-1.2.4-triazolone (Compound Ig), colorless povvder. 
Yield: 790 mg (47%). 

^H-NMR (CDCI3) »: 1.31 (3H.d.J=7Hz). 4.37 (1H.dJ= 14.2Hz). 5.03 (1H.d.J=14.2H2). 5.09 (1H.q.J=7Hz). 5.41 
(IK S). 6.76-6.90 (2H,m). 7.38 (2H,d,J-9Hz). 7.51-7.64 (IH.m), 7.65 (2H,d.J-9H2). 7.70 (IH.s), 7.81 (IH.s), 7.94 

IRvisi cm*'': 1711. 1620. 1562. 1516. 1500. 1427. 1259. 1209. 

Woftang Example 13 

1 -{(1 R.2R)-2-(2.4-Dif luorophenyl)-24iydroxy-1 -methyl -S-il H-1 .2.4-triazol-1 -yl)propyll-3-(4-isoprDpylphenyl)- 
2(lH,3H)-imidazolone (Compound 13), coloriess powder. 
Yield: 200 mg (84%). 

^H-NMR(CDCl3) b: 1.21 (3H.d.J=7Hz). 1.26 (6H.d.J=6.8Hz), 2.94 (1H.q.6.8Hz). 4.19 (1H.d,J=14Hz). 4.92 (IH.m), 
5.09 (1H,d,J-14Hz), 5.6-5.8(1 Kbr), 6-62 (1H,d,J-3.2Hz), 6.69 (1H.d.J-3.2Hz). 6.7-6.9 (2H.m). 7.30 (2H,d,J-8.6Hz), 
7.4-7.5 (1H.m). 7.52 (2Kd.J=8.4Hz), 7.71 (IH.s). 7.87 (1H. s). 

Wofkino Example 14 

2-[(1 R,2R)-2-(2,4-Dif luorophenyl)-2-hydroxy-1 -methyl -S^l H-1 .2,4-trlazol-1 •yl)propyl]-4-(2,4-difluorophenyl)- 
3(2H.4H)-1 .2.4-triazolone (Compound 14). colorless crystals, 
m.p. 11M13*C. 
Yield: 660 mg (47%). 

^H-NMR (CDCI3) 6: 1.32 (3H,d,J=7Hz), 4,36 (1H.d,J« 14,4Hz), 5.04 (1H,d,J=14.4Hz), 5.07 (1Kq,J=7Hz). 5.73 
(IK S), 6.74-6.88 (2Km). 7,00-7.14 (2Km), 7.50-7.75 (2H,m), 7.71 (IH.s), 7.73 (lKd,J=2.4Hz), 7.95 (IH.s). 
IRvlSf cm-^: 1711. 1614. 1554, 1515. 1500. 1439. 1333. 1273. 

Wofhinqgyampl^lS 

4-[(1 R.2R)-2-(2.4-Drf luorophenyl)-2-hydroxyl-1 ■methyl-3-(1 H-1 .2,4-triazol-l •yl)prc^yl]-2-(4-fluorophenyl)- 
3(2H,4H)-1 .2,4-triazdone (Compound 15). colorless powder. 
Yield: 545 mg (55%). 

^ H-NMR (CDCI3) 6: 1 .23 (3H.d.J=7.2Hz). 4.15 (1 H.d.J= 14.2Hz). 4.95 (1 H.dq.J=7.2, 1 .6Hz). 5.08 (1 H.d.J=14.2Hz). 
5.56 (1H,d,J-1.6Hz), 6.78-6.91 (2Km), 7.14 (2H,l.J-9.4Hz), 7.39-7.62 (IKm), 7.77 (IH.s), 7.80 (iH.s). 7.95 (iKs), 
7.99 (2H.dd.J=9.4. 4.8Hz). 

IRviSir cm*^: 3093, 1691, 1620. 1599, 1566, 1512. 

Working Example 16 

In the same manner as in WbrWng Example 2. reaction was conducted using an about 1:1 mixtue 01 2-[(1 R.2S)- 
2-(2,4-difluorophenyO-2,3-epoxy-1-methy^xopyO-4-{4Hsopropyiph8nyO-3(2K4 and (1 R)-1-[(2R)-2- 

(2.4-difluorophenyl)-2-QxirBnyl ethanol obtained in Reference Example 20 to give 2-[(ia2R)-2-(2.4<lifluorophenyl}-2- 
hydroxy-l -methyl-3^1 H-1 .2.4-trlazol-1- yl)propyO-4-(4-lsopropy(phenyl)-3(2H,4H)-1 .2.4-lriazolone (Compound 13 as a 
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colorless powder. 

7.62(1Hm).7.68(lHi).7n(,H.!;) Sswl ' ' "^^^^ W (2HAJ.8.8H.). 7.47 (2H0J*8Hz), 7.50. 



15 



20 





Elemental analysis for C23H24F2N6O2 


10 


Calcd: 


C 60.78. 


H5.32, 


H 18.49 




Found: 


C 60.48. 


H 5.49, 


N 18.32 



Working Fxampla 17 

Yield: 21% ^ 



35 



40 



25 


Elemental analysis for CjoHteFsNyOp 




Calcd: 


C 49.90, 


H3.35. 


N 20.37 




Found: 


C 49.64. 


H3.35. 


N 20.22 



^ Working Ev^^mpiia la 



YIekJ. 79%. 



45 



Elemental analysis for C24H21F6NSO3 


Calcd: 
Found: 


C 53.24. 
C 53.12, 


H3.91. 
H4.19, 


N 12.93 
N 12.78 



NdP ■17.90(0=0.3. m«hanol) 
^ Workino F«anp|ft ^ft 

Yield. 59%. 
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Elemental analysis for 






C31H32F2N8O2.O.5H2O 


Calod: 


C 62.51. 


H5.58, 


Niaai 


Found: 


C62.2d. 


H5.44. 


N1d.56 



10 

Working Example 2Q 

4-{4-{4-Acetyl-1-piperazinyl)phenyl]-2-[(1 R,2R)-2-{2,4-dHluorophenyl)-2-hydroxy-1 -methyl-3-(1 H-1 ,2,4-triazol-1- 
yl)propyl]-3(2H.4H)-1.2,4-triazolone (Corrpound 23}. 

15 To a solution of 170 mg of compound 21 in 20 ml of ethanol was added 20 mg of 10% Pd-C and the mixture was 
stin-ed at room temperature in a hydrogen stream ior 9 hours. The catalyst was filtered off and washed with 5 ml of eth- 
anol. The filtrate and the washing were combined and concentrated under reduced pressure to give 144 mg of 2- 
[(1R,2R)-2-(2,4KlifluorophenyO-2-hydroxy-l-methyl-3K1H-1.2,4-tfiazol-1-y^^^ 
3(2H.4H)-1.2.4-triazolone (Compound ^ as a pale yellow oil. 

20 To a solution of 144 mg of the compound ^ in 20 ml of methylene chloride were added 0.044 ml of triethylamine 
at O'C and then 0.030ml of acetic anhydride and the resulting mixture was stirred lor 1 hour. The reaction solution was 
washed with water and saturated aqueous solution of sodium chloride successively, dried over anhydrous nrtagnesium 
sulfate and concentrated under reduced pressure. The concentrate was purified by silica gel chromatography (eluate : 
ethyl acetate to ethyl acetate:methanol = 10:1} io give 80 mg of the compound as a pale yellow powder. 

25 ^H-NMR (CDCI3) 6: 1.29 (3H,d,J=7Hz). 2.16 (3H,s). 3.15-3.35 (4H.m). 3.69-3.88 (4H.m), 4.35 (1H.d,J=14,4H2), 
5.01 (1H.d.J=1 4.4Hz). 5.08 (1Kq.J=7Hz). 5.57 (1H.6), 6.75^.90 (2H.m). 7.01 (2H.d.J=9Hz). 7.44 (2H,d.J=9Hz), 7.49- 
7.67 (1H.m). 7.68 (lH.s). 7.73 (1H,s). 7.98 (IH.s). 



90 





Elemental ar^ysis for 
C26H28F2N8O3.I.5H2O 




Calcd: 


C 55.20. 


H5.52. 


N 19.81 


35 


Found: 


C 56.65. 


H5.22, 


N 19.77 



Wofkina Examples 21-5Q 

40 The following compounds were obtained in accordance with the same manner as in Working Exanple 2. 
Working Example 21 

2-{(l R.2R)-2-(2.4-DifluorophenyI)-2-hydroxy-1 -methyl .3-{1 H-1 .2.4-triazol-1 -yl)propyl]-4.I4-[4-(4-methoxyphenyl)- 
45 1 -piperazinyl]phenyl]-3(2H.4H)-1 .2.4-triazolone (Compound 2^. colorless prisms. 
m.p. 204-205«C 
Yield 97%. 

^H-NMR (CDCI3) 6: 1.29 {3H.d.J=7Hz). 3.18-3.30 (4H.m), 3.30-3.46 (4H.m). 3.79 (3H,6). 4.35 (1H.d.J=14.4Hz). 
5.01 (1H,dJ-1 4.4Hz). 5.09 (1H,q,J-7Hz), 5.69 (IH.s), 6.72-6.90 (2H.m), 6.87 (2H,d.J-9.2Hz), 6.97 (2H.d.J-9.2H2). 
60 7.06 (2H. d.J=9.2Hz). 7.43 {2H.d.J=9.2Hz). 7.50-7.66 (1 H.m), 7.68 (1 H. 6). 7.73 (IH.s). 7.97 (1 Ks). 



Elemental analysis for C31 H32F2Na03 


Calcd: 
Found: 


C 61.78. 
C 61.45. 


H5.35. 
H5.37, 


N 18.59 
Nia29 
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10 



20 



25 



Yield 30%. 

'H-NMR(CDCl3)5: 1.32 (3H,d,J-7.0H2).4.36(1H,d.J- 14.6Hz). 5.04(1HdJ-146Hz^ SOg/IHn I 7nH,A 
(1H.8). 6.76-6.86 (2H.m). 7.5-7.7 (4H.m). 7.78-7.90 (2H.m). 7.86 (IH.S (IKsI ^•'^^'"■''■^■'••'"^>- 





Elemental analysis for C2iHi7F5N602 




Calcd: 


C 52.50. 


H3.57, 


N 17.49 


IS 


Found: 


C 52.64. 


H3.72. 


N 17.15 



Workim Examnlflg;^ 
Yield 51%. 

'H-NMR (CDCI3) 6: 1.46 {3H.d.J=7.2Hz), 4.35 (1 H.d.J= I4.4H2J. 5.08 (1 H.d.J=14 4H2) 5 10 (1 H a J-7 2Hzl 5 50 
(1H.S). 6.72-6.90 (2H.m). 7.15-7.30 (2HM. 7.50-7.68 (1 H. m). 7.72 (IH.s). 7.91 (Zw^-^OI (^'4 





Elemental analysis for O^^H^qF^NjO^M^O 




Calcd: 


C 50.78. 


H4.04, 


N 21.82 


SO 


Found: 


C 50.83, 


H3.71, 


N 21.68 



Worl<inagi«inryl<yf>4 



SB 



40 



2-K1 R.2R)-2-(2.4-Drfluorophenyl)-2-hydiwy-1-meth>1-3-(1H-1.2,4-triazol-1-yOprOT^ 3f2H au\ 

1,2.4-lria20lone (Compound 23. colorless powder y^propyij ^-l^^ynoyi) 3{2H.4H)- 

Yield41%. 

^H-NMR (CDCI3) S: 1 .36 (3H.d, J=7.2Hz). 4.37 (1 H,d,J= 14.2Hz). 5.01 (1 H.d.J=14.2Hz) S 07 (1 H q J-7 2Hri 5 31 
(1H.|6.74-6.90 (2H.m). 7.50-7.65 (IH.m). 7.67 (1H..). 7.69 (IH.;). 7.7i(1H.s). 7.93 (Ih^jli SH^rirpH dj- 
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SO 



SS 





Elemental analysis for 




C19H17F2N7O2.I.SH2O 


Calcd: 


C51.82, 


H4.58, 


N 22.26 


Found: 


C 51.47. 


H4.24. 


N 22.48 



Working Example 25 

2-K1R,2R)-2-(2,4-Dlfluorophenyl)-2-hydfoxy-1-fnethyl-3-(1H-1.2,4^ria«l-1-yOprop^^ 
1.2,4.triazolone (Compound 28), cotorless powder. '/•-"f/J imwinyi; at<:rf.w; 

Yield 10%. 

riM It^T -Sf « "^.l?.^ (3H.d.Jo6.6Hz). 4.32 (1H.d.J- 11.6Hz). 4.78(1H.q.J-6.6Hz). 4.90 (1H.d.J=1 1.6Hz), 5 41 
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Elemental analysis for 






CisHisFaNsOa.O.SHgO 


Calod: 


C51.06. 


H4.05, 


N 26.47 


Found: 


C 50.70. 


H3.71. 


N 26.62 



10 

Working Example 2g 

2^(1 R,2R)-2-(2,4-DifluorophenyO-2-hydroxy-1 -methyl -3-(1 H-1,2,4-tri^^ 
3(2H,4H)-1.2.4-triazolone (Cortpound 29). colorless powder. 
1$ Yield 53% 

^H-NMR (CDCI3) 6: 1.28 (3H,d.J-7.2H2), 4.25 (1H,d,J- 14.5H2), 4.32 (2H,dq,J-1.6HzJ-8.6Hz). 5.00 
(1H.q.J=7.2Hz). 5.02 (1H.d.J=14.5Hz). 5.29 (1 H.s). 6.72-6.88 (2H.m). 7.48-7.60 (IH.m). 7.63 (1H.8). 7.70 (1H.s). 7.93 
(1H,s). 

The above compound was treated with 4N hydrochloric add-ethyl acetate solution to give the hydrochloride as a 
20 colorless powder. 

IRvcm'^ (KBr): 1716. 1700. 1689. 16S2, 1618. 1560. 1506. 

Working Example 27 

25 2-1(1 R.2R)-2-(2,4-Dlf[uorophenyO-2-hydroxyl-l -methyl-3-(1H-1 ,2,4-tria2ol-1 -yl)propyl]-4-[4-{2,2,3,3-1etrafluoropro- 
poxy)pheny1]-3(2H.4H)-1 .2,4-triazolone (Compound 30), colorless crystalline powder. 
Yield 63% 

m.p. 150-15rC Osopropyl ether). 

IRvlSSf cm-^: 1716, 1697, 1618. 1558. 1517. 1506. 
30 ^H-NMR (CDGs) 5: 1.30 (3H.d.J-7Hz). 4.37 (IH.d.J- 15Hz), 4.40 (2H.tt.J-11.8Hz.1.4Hz), 5.02 (IH.d.J-ISHz), 
5.47 (1H.S). 5.09 (1H.q.J=7Hz). 6.07 (1 H.tt.J=53Hz.J=4.8Hz), 6.75-6.88 (2H.m). 7.07 {2H.d1.J=9Hz.J=2.2Hr). 7.53 
{2Kdt,J= 9Hz.J=2.2Hz). 7.50-7.64 (IH.m), 7.69 (1H,s), 7,75 (iHs), 7.95 (iH.s). 



35 



Elemental analysis for C23H20F6N6O3 


Calcd: 
Found: 


C 50.93, 
C 50.91. 


H 3.72, 
H3.84. 


N 15.49 
N 15.47 



Working Example 28 

2-[(l R.2R)-2-(2,4-DifluorophenyO-2-hydroxy-1 -methyl -3-(1 H-1 ,2,4-triazol-1 -yI)propyO-4-(2-1rifluorom^phenyl)- 
46 3(2H.4H)-1 ,2.4-triazolone (Compound HJ, colorless powder. 
Yield 28%. 

^H-NMR (CDCI3) 6: 1.32 (3H,d,J-7Hz), 4.29 (1H,d.J- 14.2Hz). 5.06 (1H,d.J-14.2H2), 5.07 (1 H.q,J-7Hz). 5.41 
{IK s). 6.74-6.86 (2H.m). 7.48-7.60 (3H.m), 7.63-7.90 (3Km). 7.70 (IH.s). 7.97 (IKs). 

60 



Elemental analysis for C21 H17F5N5O2 


Calcd: 
Found: 


C 52.50, 
C 52.32. 


H 3.57, 
H 3.76. 


N 17.49 
N 17.35 



SIMS (m/^): 481 (M+H}r 
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WDfkinaE)camnla2Q 



2-[(1R.2R)-2-(2,4-DifluorophenyO-2-hydroxy-lHTie1hyl-3-(1H-1,2.4-tta20lO-yOpropyl]-4-(4-is^^ 
3(2H,4H)-i,2,4-lriazolone (Compound 22), coloriess powder. 
Yield 80%. 

'H-NMR (CDCI3) 5: 1 .29 (3H,d,J-7.0Hz), 1 .36 (6H.d.J- 6Hz), 4.35 (1 H.d,J-14.2H2), 4.58 (1 H,septe1.J-6Hz), 5.02 
(1H.d.J=1 4.2Hz). 5.08 (1 H.q,J=7Hz), 5.57 (1H.8). 6.72-6.89 (2H.m). 6.99 (2H,d.J=9Hz). 7.42 (2H.dJ=9Hz), 7.47-7.63 
(1 H.m), 7.67 {1H,s), 7.72 (1 H,s). 7.96 (1 H.s). 



Elemental analyasfor C23H24F2N6O3.H2O 


Calcd: 
Found: 


C 56.55, 
C 56.36. 


H 5.36, 
H5.1S. 


N 17.20 
N 17.26 



WprkiriQ Example 30 

2-[(1 R,2R)-2-(2.4-Difluoropheriyl)-2-hydroxy-1-methyl-3-(1 H-1 ,2,4-tria2ol-1-y[)propyl]-4-(3-methyl-butyl)-3(2H,4H)- 
1,2,4-trlazolone (Compound colorless oil. 
Yield 53%. 

^H-NMR (COas) 6: 0.99 (6H,d,J=6.2Hz), 1.23 (3H.d,J= 6.8Hz), 1.66-1.80 (3H,m). 3.72 (2H,U-7.2Hz), 4.20 
(1H,d.J= 14.2Hz). 4.97 (1H.d,J=14.2Hz). 5.02 (1H.q,J=6.8Hz). 5.63 (1H,s). 6.72-6.90 (2H,m). 7.45-7.62 (IH.m). 7.50 
(1H,s), 7.67 (1H,8). 7.96 {1H,s). 

SIMS (itVz): 407 (M+Hr 

Working Example 31 

2-[(l R,2R)-2.(2,4-DifluorophenyO-2-hydroxy-1 Hnelhyl-3-(1 H-1 ,2,4-1riazol-l -yOpropyl]-4-[4-(l ,1 .2,2-letrafluor- 
oethoxy)phenyO-3(2H,4H)-1 .2.4-triazolone (Compound 34). colorless povwJer. 

Yield 65%. 

IRvcm-'' (KBr): 1710, 1691, 1620, 1564. 1511. 1276. 

^H-NMR (CDCI3) 6: 1.31 (3H.d,J=7Hz). 4.37 (1H.d.J= 14.2Hz). 5.02 (1H.d.J=14.2Hz). 5.09 (1H.q,J=7Hz), 5.41 
(1 H, s), 5.94 (1 H,tt.J-53Hz,J-2.8Hz), 6.75^.90 (2H,m). 7.38 (2H, d. J«9Hz), 7.50-7.70 (1 H.m), 7.63 (2H,d.J-9Hz), 7.70 
(1H.S). 7.80 (IH.s), 7.94 (1H.S). 

Working Example 32 

2-C4-Chlorophenyl)-4^ 
3(2rl,4H)-1 .2.4-iria20ione (Compound as;, coioriess prisms. 
YieW66%. 

^H-NMR (CDCI3) 6: 1.23 (3H.d.J=7.2Hz). 4.14 (1H.d.J= 14.2Hz). 4.95 (1 H.dq.J=7.2Hz. 1.6Hz). 5.07 

(1H.d.J=14.2Hz), 5.54 (1Kd.J=1.6Hz). 6.73-6.89 (2H.m), 7.37-7.50 (iH.m). 7.41 (2H,d,J-9Hz), 7.77 (IH.s). 7.93 
(1H.S), 7.96 {1H.S). 7.98(2H,dJ=9Hz). 



Elemental analysis for C20H17CIF2N6O2 


Calcd: 
Found: 


C 53.76. 
C 53.93, 


H3.83. 
H 4.00, 


N 18.81 
N 18.44 



Working Example aa 

4-[(1 R.2R)-2-(2.4-Dif luorophenyl)-2-hydroxy-1 -methyl-3-(1 H-1 .2.4-tria20l-1 -yl)propyl]-2-(4-trif luoromethoxyphe- 
nyl}-3(2H.4H}-1 ,2,4-trlazolone (Compound 36). colorless powder. 
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Yield 68%. 

^H-NMR (CDCI3) 6: 1.24 (3H.cl.J=:7.2Hz). 4.14 (H.d.J= 14.4Hz). 4.96 (1H.dqJ=7,2. 1.6Hz). 5.08 {1H.d.J=14.4H2), 
5.56 (1H.d.J=1.6H2), 6.75-6.90 {2H.m), 7.31 (2H.dJ-9.2Hz). 7.48-7.52 (1H.m), 7.77 (IH.s). 7.80 (1H,s), 7.97 (1H,s). 
8.08 (2H,d.J=9.2Hz). 

Working Ex^plg34 

1-{(1 R,2R)-2-(2,4-Difluorophenyf)-2-hydro)cy-1 -methyl •3-(1 H-1,2,4-triazol-1-ynp«wQ-4-(4-trifiuofomelhoxyphe- 
nyl)-5(1 H.4H)-tetrazolone (Compound SH' oolorless powder. 
Yield: 43% 

^H-NMR (CDCI3) 8: 1.46 (3H,d,J-7.2Hz), 4.35 (lH,d,J-13.8Hz). 5.08 (lH.d,J-13.8Hz). 5.10 (1H.q.J-7.2Hz), 5.51 
(IKS). 6.71-6,90 (2H.m). 7.38 (2H.d.J=9.2H2). 7.48-7.63 (IH.m). 7.72 (IH.s), 7.91 (IH.s). 8.04 (2H,d.J=9.2Hz). 
IRvK^ cm^: 3400, 3010. 1722, 1684. 1618. 1599. 1510. 
[a]D -5.7** (c=1. methanol) 

Working Examole 35 

1-[(1 R,2R)-2-(2,4-Dif luorophenyl)-2-hydroxy-l -methyl-3-(1 H-1 ,2,4-triazol-1 -yl)propyO-4-[(4-{2,2,3.3-tetrafluorDpro- 
poxy)phenyl]-5(1H.4H)-tetrazolone (Compound 2S}. colorless powder. 
Yield: 57% 

"■H-NMR (CDQa) 6: 1.45 (3H.d.J=7.2Hz). 4.35 (1H.d.J=14.2Hz). 4.41 (2H.tJ=1 1.8Hz). 5.08 (1H.dJ=14.2Hz). 5.11 
(1H.qJ=7.2Hz). 5.53 (IH.s). 6.09 (1 H,tt.J=53.2. 4.8Hz). 6.75-6.90 (2H.m). 7.08 (2H.d.J=9Hz). 7.50-7.68 (IH.m). 7.72 
(IKs). 7.90 (2H,d.J=9Hz). 7.92 (IH.s). 

IRvISi cm*^: 3400. 3050. 1726. 1618, 1599. 1516. 1423. 

[aJoP •2.3'' (c=0.4, methanol) 

Working Examples 36 

1 -(4-Chlorophenyl)-4-[(1 R.2R)-2-(2.4-drtluorophenyl)-2-hydrQxy-1 -methyI-3-(1 H-1 ,2.4-1rlazol-1 -yl)pro pyl]- 
5(1 H,4H)-tetrazok>ne (Compound 39). colorless powder. 
Yield:46% 

^H-NMR (CDCy 6: 1.46 (3H,d,J=7Hz). 4.35 (1H.d,J=14.4H2). 5.08 {1H,d,J-14.4Hz), 5.10 (1 H.q,J=7Hz), 5.49 
(1 H.S). 6.72-6.91 (2H.m). 7.42-7.61 (1 H.m). 7.50 (2H.d.J=9Hz), 7.72 (IH.s). 7.92 (1 H,s). 7.94 (2H.d.J=9Hz). 
IRviSlf cm-^: 3450. 3090. 1726. 1618. 1599. 1497. 





Elemental analysis for 


C19H16CIF2N7O2.O.5 HgO 


Calcd: 


C 49.95. 


H 3.75. 


N 21.46 


Found: 


C 50.08, 


H 3.74, 


N 21.52 



[alg* -3.2' (c=0.S. methanol) 
Working Example 37 

1-[(1 R.2R)-2-(2,4-Difluorophenyf)-2-hydroxy-l -methyl -3^1 H-1 ,2,4-trlazol-1 -yl)propyl]-3-[4-(1 ,1 ,2.2-letrafluor- 
oethoxy)phenyl]-2(1H.3H)-imidazole (Compound colorless powder. 
Yield: 66 %. 

^H-NMR (CDCI3) 6: 1.21 (3H.d,J-7Hz), 4.18 (1H.d,J«14Hz), 4.97 (1H,q,J-7Hz), 5.10 (1H,d,J-14Hz), 5.4-5.6 
(1H.k)r). 5.93 (1H.tl.J=53. 2.8Hz). 6.64 (1H.d.J=3Hz). 6.77 (1 H.d.J=3Hz). 6.74-6.84 (2H.m). 7.30 (2H.d,J=9Hz). 7.40- 
7.55 (iH.m). 7.67 (2H,d,J«9Hz), 7.74 (iH.s). 7.84 (1H,s). 
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5 


Elemental analysis for C23HigF6N503 




CalcxJ: 


C 52.38. 


H3.63. 


N 13.28 




Found: 


C 52.22, 


H3.83. 


N 13.08 



10 



[a] f -18.4" (c=0.6, methanol) 

Working Fxamplft (^R 

15 2(1 H,3H)-imiela2olone (Compound 41), colorless powder. / /f -p/ j 

YieldS4% 

riL,l";'?TJSu^>l (3H.d.J=7Hz). 4.19 (1H.d.J=14Hz). 4.97 (1H.q.J=7Hz). 5.10 (1H.dJ=14Hz) 542-565 

!L^^:L'S.y.7^(r^^^^^^^^^ '-^^-^ ^^"-'">- <^~! 7.40-7.5^%^^^:^ 



20 



25 



30 



Wbrfdno Example ^ff 

3(2H,4H)-1 .2.4-triazolone (Compound 42). colorless powder y j 

Yield: 42 % 

MH^ fi^A^S ^'^ (^^^'^•^=70Hz). 4,36 (1KdJ=UHr). 5.02 (1KdJ=14Hz). 5.08 (1H.q.J=7.0Hz) 541 
(1H.s).6.75-6.86(2H.m),7.47.7.63(5H,m).7.70(1H.s),7,79(1Ks),7.94(1H.s) ^.""zj. o.4i 

Working Example ^ 



H(1 R.2R)-2-(2.4-Drfluorophenyl)-2-hydroxy-1-methyl-3-(1 H-1 .2.4-triazol-1-ynpropyl].3-r4-(2 2 3 3 4 4 5 5- 
octafluoropentoxy)phenyn.2(lH,3H).imldazolone (Compound 43). colorless powd^ ^^•2. 3.3. 4.4,5.5 

Yield: 74 % 

Hu^","'!'!IoL^^v^^''^ ^'^ (3H.dJ=7.0Hz). 4.20 (1Kd.J=14.3Hz). 4.49 (2H.U=13Hz). 4.94 (IHq J=70Hz) 509 
?2H ti'ic^^^^^^^^ (1H,d.j:3.2Hz). 6,7^ (1H.d Jo3'2Hz^^^ a7^^^^^^^ 

(2H.m). 7.03 (2H.d.J=9.0Hz). 7.42-7.54 (IH.m). 7.58 (2H.d.J=9.0Hz). 7.73 (IH.s). 7.85 (1H.s) 

VtorkinQ gMmp|ft41 

_J-K^fl*2R)-2.(2.4-pfflu^ -(1H.1.2.4-trlazol-1.yl)propyn-3.r4^2.2.2-tri1luor. 
wcu,uxy;piieiTyij.^V m.dMj-imidazoione (C^ 
Yield: 70 % 

^H-NMR (CDCI3) i>: 1.21 (3H,d.J=6.8Hz). 4.20 (1Kd.J=14.2Hz). 4.38 (2H.qJ=8Hz). 4 95 (1HqJ=68Hz) 510 
Workina E»impl^AP 

60 propoxy)phenyl]-2(1 H.3H)-imidazolone (Compound 43. colorless powdery crystals 
Yield: 79% / / • 

nHdTiA^M??!!.^''!! ^-20 (1H.d.J-14.2 Hz). 4.45 (2H.tJ-12Hz). 4.95 (1H,q.J.7Hz). 5.10 

l « ^'^^ ^-^^ (1H,d.J=3H2). 6.74 (1H.d.J=3Hz). 6.6S«.85 (2H.m). 7.03 (2H.d.J=8 8Hz) 740- 

7.56 (1 H,m), 7.69 (2H,d. Jo8.8Hz). 7.74 (1 H.s). 7.86 (1 H.s) 

BS 

Working Examp le A.^ 



2-[(1R.2R)-2K2.4-Dffluoroph6nyO-2-hydrQxy-lHnethyl-3-(1H-1.2.4.tria20l^ 
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oethoxy)phenyl]-3(2H,4KI)-1,2,4-1riazolone (Compound 4S), colorless needles 

Yield: 59% 

^H-NMR (CDds) 6: 1.30 (3H,d,J«7H2), 4.36 (1Hd,J=U.8Hz), 4.41 (2Kq.J=8Hz), 5.02. (1H.d,J=14.8Hz), 5.09 
(1H.qJ-7Hz), 5.48 (iH.s), 6.74-6.90 (2H.m). 7.09 (2Kd.J-9Hz). 7.48-7.65 (iH.m). 7.53 (2H.d,J»9H2). 7.69 (1H.8), 
7.76 (1H.S). 7.95 (IKS) 

yVorkinQ Example 44 

2-[(1 R.2R)-2-(2.4-Dif luorophenyl)-2-hydroxy-1 -m6thyl-3-<1 H-1 .2.4-trlazol-1 •yl)propyl]-4-[4-(2.2.3.3,3-p6rttaf luoro- 
propoxy}phenyQ-3(2H.4H}-1.2.4-tria20lone (Compound iZ), colorless needles 
Yield: 46 % 

""H-NMR (CDCI3) 6: 1.30 (3H.d.J=7H2). 4.36 (1H,d.J=14.aH2). 4.48 (2H.t.J=12Hz). 5.02 (1H.d.J=14.8Hz). 5.09 
(1H,q.J=7H2). 5.48 (IH.s), 6.75-6.90 (2H.m), 7.09 (1H, d.J-9Hz), 7.48-7.64 {1H,m), 7.54 (2H,d,J-9Hz), 7.70 (1H.s). 
7.76 (IKs). 7.95 (IH.s) 

Wori<infl Example 45 

2-[(1 R.2R)-2-(2,4-Dlf luorophenyf)-2-hydroxy-1 .methy1-3-{1 H-1 .2,4-triazol-1 •yOpropyll-4-[4-{2.2,3, 3,4,4, 5.5- 
octafIuoropentQxy)phenyl]-3(2H.4H)-1 .2.4-triazolone (Compound colorless powder. 
Yield: 54%. 

^H-NMR (CDCI3) 8: 1.30 (3H,d.J=7.0Hz). 4.36 (1H.d,J=14Hz). 4.52 (2H.1.J=13Hz). 5.01 (1H.t,J=14Hz). 5.09 
(1KqJ=7.0Hz). 5.48 (1H.S). 6.10 (1H.1t.J=52, 5.4H2). 6.77-6.87 (2H,m). 7.09 (2H.d.J=9.0Hz). 7.51-7.62 (1H.m). 7.54 
(2H.dJ=9.0Hz). 7.70 (lH,s), 7.76 (IH.s), 7.95 (IH.s) 

Working Example 46 

4-[(1 R,2R)-2-(2,4-Dif luorophenyO-2-hydroxy-1 -methyl -3-(1 H-1 ,2,4-triazol-1 -yl)propyl]-2-[4-(2,2,2-trif luor- 
oethoxy)phenyl]-3(2H,4H)-1,2,4-triazolone (Cotryound 49). colorless powder. 
Yield: 68%. 

^H-NMR (CDCI3) 6: 1.24 (3H,d,J-7.2Hz). 4.15 (1H,d,J- 14.2Hz), 4.39 (2H,qJ=8.2Hz), 4.95 (1 H.dq. J=7.2, I.6H2), 
5.09 (1H.d.J=14.2Hz). 5.56 (1H.d.J=1.6Hz). 6,70-6.90 (2H.m), 7.03 (2H,d.J=9.2Hz). 7.34-7.53 (IH, m). 7.77 (1H.S). 
7,81 (1H.S). 7.94 (IH.s), 7.96 (2H,d J«9.2Hz) 

Working Example 47 

4-[(1 R.2R)-2-(2.4-Difluorophenyl)-2-hydroxy-1 -methyl •3-(1 H-1 .2.4-triazol-1 -yl)propyl]-2-[4-(2.2.3.3,3-pentafluoro- 
propoxy)phenyl]-3(2H,4H)-1,2,4-tria2olone (Compourd colorless powder. 
Yield: 53 %. 

^H-NMR (CDCI3) 6: 1.24 (3H.d.J-7.2Hz), 4.14 (lH,d.J=14.4Hz), 4.45 (2H,t.J=12.2Hz), 4.95 (1H,dq.J=7.2. I.6H2). 
5.08 (1H,d,J»14.4Hz), 5.54(1H.d,J=1.6Hz), 6.71-6.89 (2H.m), 7.03 (2H,d,J-9Hz), 7.34-7.52 (1H,m), 7.77 (IH.s), 7.80 
(1H.8). 7.93 (1H.8). 7.96 (2H.d.J=:9Hz) 

Working Example 48 

4-[(1 R.2R)-2-(2.4-Difluorophenyl)-2'tTydroxy-1 -methyl-3-(1 H-1 .2,4-trlazol-1 -yl)propyl]-2-[4-(2.2,3.3.4.4.5.5- 
octa1luoropemoxy)phenyl]-3(2H.4H)-1 Z4-trlazok)ne (Compound 51), colorless powder. 
Yield: 37 %. 

^H-NMR (CDCI3) 6: 1,24 (3H,d.J=7Hz). 4.14 (1H.d,J= 14.4Hz). 4.49 (2H.tJ=13Hz). 4.94 (1H,dq,J=7. 1.6Hz). 5.08 
(lH,dJ-14.4Hz). 5.54 (1H,d,J-1.6H2). 6.10 (1 H.lt,J-52Hz. 5.4Hz). 6.71^.89 (2H.m). 7.03 (2H,d.J-9.2H2), 7.34-7.51 
(1H.m). 7.77 (1H.S). 7.80 (IH.s). 7.93 (IH.s). 7.95 (2H.d.J=9.2Hz) 

Woridna Example 49 

4-((l R.2R)-2-(2,4-DrfluorophenyO-2-hydroxy-l -methyl-3-(1 H-1 ,2.4-triazol-1 -yl)propyl]-2-[4-(2,2,3.3-letrafluoropro- 
poxy)phenyl]-3(2H.4H)-1.2.4-triazolone (Compound £2), colorless powder. 

Yield: 81 % 

^H-NMR (CDCI3) 6: 1.23 (3H.d.J=7Hz). 4.14(1H.dJ= 14.4Hz). 4,49 (2H.t.J=13Hz). 4.94 (1H.dq.J=7. 1.6Hz). 5.08 
(1Kd<J=14.4H2). 5.54 (1H.dJ=1.6Hz). 6.10 (1Ktt,J=52. 5.4Hz). 6.71-6.89 (2H.m), 7.03 (2H.d.J=9.2Hz). 7.34-7.51 
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(1H,m), 7.77 (1H,s). 7.80 (1H,s), 7.93 (1H,s), 7.95 (2Kd.J-9.2Hz) 
Wbrkinq E xamplg $ p 

v-Zi ' ' (Compound S). colorless potwder 

«J»a!l'?l°P^^''-'"<"'*''-''^'''"l'"'*'J-»-2"«-««('H<laJ.7.41.6H2).5 

WOfklnQ Fxamf>ifl fii 

fMr^ ^ Sodium ivdrlde In oil (80 mg) was dispersed ir) S ml of dimethylformamide. and 582 mg of 4-f4-{2 2 3 3- 
perature for 10 minutes. To the mixture was added 474 mg of (2RS)-2-(2-4KilflLioroDhenvn-2-riH 1 PA-tria,«i i 

iJiL^d S^^Svi «rl\t 'l^'"^' fractionated after adding 20 ml of cold 

waterand 40 ml of emyl acetate and the separated aqueous layer was extracted with ethyl acetate twice The ethvl ace- 

TeL^^^^LJ^T '^"^"^^ P'"'""'*' "^^ ^'^"^ P"^"'** 961 Chromatography 

(eluale dicMoromethaneacetone = 2:1) to give 510 mg of 2-t(2RS)-2-(2,4-dilluorophenyl)-2-hvdroxv^-f1H.l 2 4.L 

H-NMR (CDCy 8: 4.18 (1H.d.J=15Hz). 4.40 (2H.1.J= 12Hz). 4.61 (1H d J=15Hz) 4 71 (S^s) 5 M M hTr^«; 

m.pi 79 - 80"C 
Working Examples 5P 

oxJ?«^l^Sil[!l2r!'SVll °" *^ "''P*'^'^ ''"^ °' dimethylformamide. and 250 mg of 2-(4-trifluorometh. 

fo?fo mT^S ' ' ^"^""^ "^^ ^^^"^ «• roomlempe Jill 

To the mixture was added 237 mg of (2RS)-2-(2.4^S1luorophenyi)-2-(1H-1.2.4.1rlazo|.1.yl)meth¥loxyrane and the 
^u^tn^ mixture was stin-ed at room temperature for 22 hours. The rictfon sdu^on was fraSS Xr iSfg^S 
njo^ cold water and 30 ml oTsthyl acetate arri the separated aqueous layer was extracted with ethyl acS ^TtII 

o^er magnesium sulfate and distilled off urxler reduced pressure. The residue was purified by sHtaTSl 
chromatography (eluate ; elhyf acetate:hexane = 3:1 to ethyl acetate) to give 92 mg of 4-[(2RS).2.(2 iSuorih^jS 

(2Hd"T2?i^?7°5f7%tM.5'";^ 

l2H.d.J-9.2H2). 7.51-7.59 (IH.m). 7.61 (1H.6). 7.87 (1H.S). 7.92 (2Hxl.J=9.2Hz). 8.05 (1H s) 
m.p. 128 - 130 °C V . /• 

Wbrlano ExampJafiff 

'^*uff^-* ^"'^'"^ ^^P"^ ^^"9 O-IS 9 (2RS)-2-(2.4-difluorophenyl)-2-n-imida- 

zolyO me^hytoxirane and 0.23 g of 4-[4-(2.2,3.3-tetrafluoropropoxy)phenyl]-3(2H.4F0.l.2.4.triazolone, 2-tt2R^^^^ 
drfluomphenyl)-24iydroxy-3-(1.imidazolyl)^opyl]-4-[4-(2.2.3.3^etrafluoroploi^ 

(Compound a: 0.23 g) was obtained as a colorless powder. yj i .mj i.^.-»-inazoione 

Yield 55% 

riu!","?,u^°«u^!''"'*-^°^^^'''^^^ 4.37 (2H.t,J=12Hz), 4.57 (1H.d,J=15Hz). 5.76 (1Hs) 604 

inXrT^K^^^^^^ (^^-^'J-^-^H^). 7-26 (1H.S). 7.35 (2H.d j-9.2Hz). 7:S-7.60 
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Woridng Example 54 

In the same manner as in Working Example 51 , starting from 0.24 g o\ (2R)-2-(2,4-dif luorophenyf)-2-{1 H-1 ,2.4-tri- 
azol-l-yOmefhytoxirane and 0.28 g of 4-[4-(1 J.2,2-tetiBfluoroethoxy)phenyl]-3(2H4H)-1,2.4-triazolone. 2-[(2R)-2-(2.4- 
5 ciifluorophenyl)-2-hydrQxy-3-<1 H-1 .2.4-triazol-1-yl)propyq-4-[4-(1 .1 .2.2-tetrafluorodthoxy) phenyt]-3(2H,4l-0-1 .2.4-tria- 
zolone (Compound 7&: 0.22 g) was obtained as a colorless pcwvder. 

Yield 43% 

^H-NMR (CDCy 8: 4.19 (1H,d,J-15H2). 4.61 (iKd.J- ISHz), 4.72 (2Ks). 5.71 (1H.s). 5.92 (1H,1t,J-2.8Hz. 53Hz), 
6.76-6.88 {2H,m). 7.31 (2H.d J=10Hz). 7.46-7.64 (IKm). 7.49(2Kd.J=10Hz). 7.59 (IH.s). 7.84 (IKs). 8.14 (IH.s) 

10 

Worklna Examples 55-61 . 

The following oompounds were obtained in accordance with the same manner as that described in Woridng Exam- 
ple 54. 

IS 

WorkinQ Example 55 

2^(2R)-2-(2,4-Dif luorophenyl)-2-hydroxy-3-(l H-1 ,2,4-triazol-1 -yl)propyl]-4^4-(2,2,2-lrif luoroethoxy) phenyi]- 
3(2H.4H}-1.2.4-triazolone (Compound SO), colorless powder. 
20 Yield 30%. 

^H-NMR (CDCy 6: 4.18 (1H.d.J=15Hz). 4.37 (2H.q.J=8Hz). 4.60 (1H,d.J=15Hz). 4.71 (2H.S). 5.79 (IH.s). 6.77- 
6.98 (2H.m). 7.02 (2H.d.J=10Hz). 7.37 (2H.d.J=10H2). 7.46-7.64 (IH.m), 7.53 (IKs), 7.84 (IH.S). 8.15 (IH.s) 

Working Example 56 

25 

2-[(2R)-2-(2.4-Dif luorophenyl)-2-hydrQxy-3-(1 H-1 .2,4-triazol-1 -yl)propyl]-4-(4-(2.2.3,3.3-pentafluoropropoxy)phe- 
nyI]-3(2H,4H)-1 ,2,4-triazolone (Compound 94). colorless powder. 
Yield 31% 

^H-NMR (CDCIa) 8: 4.18 (1H.d.J=15H2). 4.44 (2H,1,J= 12H2). 4.60 (1H.d.J=1SH2). 4.71 (2H.s). 5.79 (IH.s). 6.77- 
30 6.86 (2HLm), 7.02 (2H,d.J=8.8Hz), 7.38 (2H,d J»8.8Hz), 7.63 (1 H,s). 7.56-7.64 (1 H,m). 7.84 (1 H,s), 8.15 (1 H.s). 
[a]^ -1-13.5'' (c=1.0. methanol) 

Working Example 57 

35 4-[(2S)-2-(2,4-Dif luorophenyl)-2-hydroxy-3-(1 H-1 ,2,4-triazol-1 •yl)propyl]-2-[4-{2,2,3,3-tetraf luoropropoxy) phenyl]- 
3(2H.4H)-1 .2.4-triazolone (Gonpound ZS). colorless powder. 

Yield 20% 

^H-NMR (CDQa) 6: 4.14 (1H.d.J=15H2). 4.24 (1Kd,J= 15Hz), 4.32 (2H.1.J=12Hz). 4.51 (1H.d.J=15Hz). 4.77 
(1Kd,J-15Hz). 6.02 (IH.s), 6.06 (1Ktt.J=4.8Hz, 54Hz). 6.71-6.98 (2H,m). 7.03 (2H.d.J-9.2H2), 7.51-7.63 (IH.m). 
40 7.55 (1 H.S), 7.79 (2H.d J-9.2Hz). 7.86 (1 H.s), 8.06 (1 H.s). 

Working Examfje$8 

4-[(2S)-2-(2,4-Dif luorophenyl)-2-hydroxy-3-(1 H-1 .2,4.triazol-1 -yl)propyQ-2-{4-(1 . 1 ,2,2-tetraf luofoethoxy)phenyl]- 
46 3(2H.4H)-1 .2.4-triazolone (Compound 2S). colorless powder. 
Yield 23%. 

^H-NMR (CDCI3) 6: 4.15 (1H,dJ-14Hz), 4.24 (1H.d.J- UHz). 4.50 (1H.d.J-14H2). 4.79 (1H.d,J-14Hz), 5.92 
(1H,t1.J=2.8Hz. 53Hz). 5.94 (IH.s). 6.79-6.88 (2H.m). 7.25 (2H.dJ=10Hz). 7.50-7.62 (IH.m), 7.59 (IH.s). 7.87(1 Ks). 
7.91 (2H,d,J«10H2),8.05 (IH.s). 
so [o]^ ■12.4» (c=1.0. methanol) 

Wofkina Example 59 

4-I(2S)-2-(2.4-Dif luorophenyl)-2-hydroxy-3-(1 H-1 .2,4-triazol-1 •yi)propyQ-2-I4-(2,2.2-trif luoroethoxy)phenyll- 
ss 3(2H.4H)-1 .2.4-triazolone (Compound 91). colorless powder. 
Yield 22% 

''H-NMR (CDCI3) 6: 4.14 (1H.d.J=14Hz). 4.24 (1H.d.J= UHz). 4.35 (2Kq.J=8Hz). 4.51 (1H.d.J=14Hz). 4.76 

(1H.d^=14Hz). 6.02 (IH.s). 6.72-6.89 (2H.m). 6.97 (2H.d.J=9.2Hz). 7.51-7.63 (1H.m). 7.55 (IH.s). 7.79 
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(2H.d.J-9.2Hz). 7.86 (1H,s), 8.08 (IH.s). 

3(2H.4H)-i,2,4-triazolone (Compound 74), coloriess powder i— r //k »j 
Yield 46% 

« 7T(1K6) ais^lhi) (2H.d.J=8.6te). 7.37 (2H.d.J=8.6Hz). 7.53 (IH.S). 7.56-7.64 (!H.m). 

WorkinQ Examplo fi-[ 

15 1.2,4-lria2olone (Compound 7Q), colorless powder. ' 
Yield 41%, 

.oul^i'lTv^^^^'^ * 0H.d.J=15H2). 4.60 (1H.d.J= 15Hz), 4.72 (2H.S). 5.69 (IH.s). 6.76-6.88 (2H m) 732 
(2HrtJ-9Hz), 7.46-7.64 (1H. m), 7.50 (2H, d. J-9Hz), 7.59 (1H,8), 7.84 (1H.8). 8.14 (1H.s). 

20 Wpfkina Examples 62-71 

The following compounds were obtained in accordance with the same manner as that desaibed in working Exam- 
fis Workina Emmp le fig 

1 -[(1 R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1-methyl-3-(1 H-1 .2.4-tria2ol-1-yl)propylJ-3-[4-[4-{4-(2,2.3.3-tetrafluor. 
opropoxy)phenyl].l-pipera2inyl]phenyn-2(1H.3H)-imlda2olone (Compound HM), colorless powder 
Yield 62%. 

nul'^.'Tx^S??^,.^LV^^ (3H.dJ-7Hz), 3.23-3.38 (8Hm), 4.22 (IH.d.J-ISHz), 4.31 (2H.1,J=12Hz). 4.92 
ilW^i'I ^° (1H,d.J=15Hz). 6.08 (1H.tt.J=53. SHz). 6.59 (1H.d.J=3.0Hz). 6.68 (1H,d.J=3.0Hz) 6 73-7 06 
(8H,m). 7.43-7.54 (3H,m). 7.72 (1H.S). 7.89 (1H,s). y. -«> 



30 



35 



Working Examp le M 

2-I(1R,2R)-2-(2,4-Drfluorophenyl)-2-hydroxy-1-methyl-3-(1H-1.2,4-1riazd-1-yOpropyl]-4-[4-[4-[4^^^ 
opropox50phenyl]-l -pipera2lnyl]phenyl]-3(2H.4H)-1 .2,4-trlazolone (Compound 1fl5). cdoriess powder. 
Yield 54%. 

^ i^uT^T^u ^-^^ C3H.d.J-7.0H2), 3.23-3.42 (8H.m). 4.31 (2H,Wol2Hz). 4.35 (IH.dJ-ISHz), 5.02 

flu ^^"•«>' OH.tt.J-53. 5.0Hz). 6.76-7.00 (6H,m), 7.06 (2H.d.J-9H2), 7.43 

v^i •,w.u=«nZ/. 7.S0-7.S2 (1 H.rti). 7.58 (1 H,s), 7.73 (1 H.S), 7.96 (1 H,s). 

Wtorkinfl E»amrtftftL 



45 



1-[(1R.2R)•2-(2,4-Di(luorophenyl)-2-hydrQxy-1-melh)fl-3-(1H-1,2.4^ria20l-1-yl)propyf]-4-[4-(2 2 2-lrifluor- 
oathoxy)phenyl]-5(1H,4H)-tatrazotone (Compound Ififi), oolortess powder. 
Yield 27%. 

JH-NMR (CDCI3) 8: 1.46 {3H.d.J=7Hz). 4.35 (1H,d.J=16H2). 4.41 (2H.q,J=8Hz), 5.08 (1H,d.J=16Hz) 510 
(1H.q,J=7Hz). 5.51 (1H,s). 6.75-6.88 (2H,m), 7.09 (2H.d.J=9Hz). 7.51-7.63 (1H.m). 7.72 (1H,s). 7.90 (2H.d.J-9Hz), 
^0 7.91 (1 H,8). 

Working ExamnlefiS 

1 -[(1 R.2R).2-(2.4-Drfluorophenyl).2-hydroxy-1 -methyl-3-(1 H-1 .2.4.tria2ol-1 -yl)propyl]-4-[4-(1 ,1 .2,2-tetralluor- 
ss oethoxy)phenyl]-5{1 H.4H)-tetrazolone (Compound JfiZ). oolortess prisms. 
Yield 48%. 

^H-NMR (CDQa) S: 1.46 (3H.d.J=7.2Hz). 4.34 (IH.d J=14.4H2). 5.08 (IH.d .J=14.4Hz). 5.10 (1H.q.J=7 2H2) 5 50 
(1H.S). 5.95 (1H.1t.J=52.8. 2.8Hz). 6.73-6.91 (2H.m). 7.38 (2H.d.J=9Hz). 7.49-7.64 {IH.m). 7.72 (IH.s). 7.91 (IHs) 
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8.01 (2H,d,J=9Hz). 

IRvJS m-^: 3400. 3080. 1730. 1618. 1514. 1502. 1387. 

Working Example gg 

H(1 R,2R)-2-(2,4-Difluorophenyl)-2-hydroxy-1 -methyl-3-<1 H-1 ,2,4-tria2ol-1 -yl)propyO-4-l4-(2,2,3p3,3iDeritafluoro- 
propoxy)phenyq-5(1 K4H)-tetrazolone (Compound 108) . colorless powder. 
Yield 53%. 

^H-NMR (COas) 6: 1.45 (3H.d.J=7.2Hz). 4.35 (1H.d.J=14.2Hz). 4.47 (2H.dtJ=12.2. 1Hz). 5.08 (1H.d.J=14,2Hz), 
5.10 (1H.q.J=7.2Hz). 5.50 (IH.s). 6.74-6.90 (2H.m). 7.09 (2H.d.J=9.2Hz). 7.49-7.65 (IH.m). 7.72 (IH.S). 7.90 
{2H.d^«9.2Hz), 7.91 (1H,s). 

IRvl^ cm'^: 3400. 3080, 1726. 1618. 1599. 1516. 1460. 

WofKinq &<amplft67 

1- [(1 R.2R)-2-(2,4-DifluorophenyI)-2-hydroxy-1 -methyl-S-CI H-1 ,2.4-triazol-1 -yi)propya-4-[4-(2,2,3,3A4,5,5- 
octafluoropen1hoxy)phenyl]-5(1H.4H)-t6trazolone (Compound 109) . colorless powder. 

Yield 42%. 

^H-NMR (CDCy 6: 1.46 (3H.d.J=7.2Hz). 4.35 (1H.d.J=14.4Hz). 4.53 (2H.1.J=13Hz). 5.08 (1H.d.J=14.4Hz). 5.10 
(1H,qJ=7.2Hz). 5.52 (1H.8). 6.11 (1H.tt.J=52. 5.4Hz), 6.74-6.91 (2H.m), 7.10 (2H,d,J=9.2Hz). 7.50-7.66 (IH.m). 7.73 
(1H.S). 7.91 (2H.d,J=9.2Hz). 7.92 (IH.s). 

IRvKg^ cm ^ 3400. 3080. 1722. 1618. 1599. 1516, 1459. 

Wofhing Example 68 

2- 1(1 R.2R)-2-(2.4-Difluorophenyl)-2-hydroxy-1 -methyl-3-{1 H-1 .2.4-triazol-1 -yl)propyl]-Sm©thyl-4-[4-(2 ,2.3.3- 
tetrafluoropropoxy)phenyl]-3(2H,4H)-1 ,2,4-triazolone (Compound 110) . colorless powder. 

Yield 44%. 

^H-NMR (CDQa) S: 1.25 {3H.dJ=7Hz), 2.19 (3H,s). 4.40 (1Kd.J=14.8Hz). 4.42 (2H,t.J=11.8Hz). 4.97 
(1H,dAJ-14.8Hz). 5.06 (1H,q,J-7Hz), 5.62 (IH.s), 6-08 (1H,tt.J-53.2Hz,J-4.6Hz), 6.84-6.90 (2Km). 7.09 
(2H.d1.J=9Hz,J=;2.6Hz). 7.33 (2H.dtJ=9HzJ=2.6Hz). 7.50-7.65 (1H.m). 7.70 (IH.S). 7.98 (IH.s). 

2-[(1 R,2R)-2-(2,4-DifluorophenyO-2-hydroxy-1 -methyl -3-(1 H-1 ,2,4-triazol-1 -yl)propyll-5-methyl-4-[4-(l , 1,2,2- 
tetrafluoroethoxy)phenyQ-3{2H.4H)-1.2.4-trlazolone (Compound 111), colorless powder. 
Yield 46% 

^H-NMR (CDCI3) 6: 1.26 (3H.d.J=7Hz). 2.24 (3H,8). 4.42 (1H.d.J=14.6Hz). 4.98 (1H.d,J=14.6Hz). 5.07 
(1H,qJ-7H2), 5.55 (IH.s). 5.96 (1H,ttJ»53.2Hz.J-2.8H2). 6.75-6.90 (2H.m), 7.41 (4H.s). 7.50-7.65 (IH.m), 7.71 
(iKs). 7.97 (1H,s). 

Working Examde 70 

2-{4-Chlorophenyl)-4-[(1 R,2R)-2-{2,4<lfluorophenyl)-2-hydroxy-1 -m8thyi-3-(1 H-1 .2,4-1riazol-1 -yl)propyl]-6-methyl- 
3(2H.4H)-1,2.4-triazolone (Compound 112) . colorless powder. 
rieW 77%. 

^H-NMR (400MHz,DMSO-d6.138^C) 6: 1.33 (3H,d,J«7Hz), 2.38 (3H.s). 4.49 {1H.d.J-14.2Hz). 4.76-4.90 (IH.m), 
4.89 (1H,d.J=14.2Hz). 6.23 (1H.br). 6.88-6.95 (IH.m). 6.99-7.07 (IH.m). 7.46-7.54 (IKm). 7.46 (2H,d,J^H2), 7.55 
(1H.S), 7.90 (2H,d,J-9H2), 8.14 (IH.s). 

IRvlSx cm-^: 1712, 1702. 1680. 1650. 1619. 1502. 

Working Example 71 

4-((1 R.2R)-2-(2.4-Dif luorophenyl)-2-hydroxy-1 -methyl ■3-{ 1 H-1 ,2,4-triazol-1 -yl)propylJ-5-methyl-2-(4-trifluorometh- 
oxyphenyl)-3(2H.4H)-1,2.4-triazolone (Compound 113) . colorless powder. 
Yield 72% 

IRvISt cm'^ 1700. 1678. 1610. 1508. 1256. 1220. 



55 



EP 0 567 982 B1 



Working Example 72 

To a mixture o1 60 (w/w) % sodium hydride in oil (10 mg) and dimethylformamlde (2 ml) was added 4-(4-trifluor- 
omethylphenyl)-3(2H,4H)-1 ,2,4-trla2olone (59 mg) at 0*C. The resulting mixture was stirred for 10 minutes at room tem- 

5 peracture. To the mixture was added (2R.3S)-2-(2.4<lif luorophenyl)-3-methyl-2[(1 H-1 ,2.4-triazol-1 -yOmethylJoxirane (63 
mg). After stimng for 19 hours at 70 **C, the mixture was diluted with water (4 ml) and extracted with ethyl acetate (4 ml 
X 2). The extract was washed with water and saturated aqueous sodium chloride solution successively, dried over anhy- 
drous magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica gel columnchro- 
matography (eluent; ethyl acetaterhexane = 3:1 to ethyl acetate) to give 2-[(1 R,2R)-2-(2,4<IHIuorophenyl)-2-hydrQxy-1- 

10 methyl-3-(1H-1,2.4-trlazol-1-yl)propyO-4-{4-trHluoromethylphenyl)-3(2H,4IH)-1.2,4-fr (Compound Ifi) as a 

colorless powder (10 mg). 

Workina Example 73 

15 In the same manner as in Working Example 72, (2R,3S)-2-(2,4-difluorophenyl)-3-methyl-2-[(lH-1,2,4-triazol-1- 
yl)methyl]oxirane (63 mg) was allowed to react with 2-(4-trifluoromethylphenyl)-3(2H,4H)-1,2,4-trla2olone (59 mg) to 
give 4-[(1 R.2R)-2-(2,4-drf luorophenyl)-2-hydroxy-1 -methyl-3-(1 H-1 ,2.4-triazol-1 -yl)propyl]-2-(4-trif luoromethylphenyl)- 
3(2H,4H)-l.2,4-trlazolone (Compound 11) as a white powder (12 mg). 

20 Workina Example 74 

In the same manner as in Working Example 72. (2R.3S)-2-(2.4<lifluoroph6nyl)-3-methyl-2-[(1H-1.2,4-triazol-1- 
yl)methyl]oxirane (251 mg) was allowed to react with 2-(4-fluorophenyl)-3(2H,4H)-1,2,4-triazolone (358 mg) to give 4- 
[(1R.2R)-2-(2.4<IHIuorophenyl)-2-hydrQxy-1-methyl-3-(1H-1.2,4-triazol-1-yl)propyl]-2^^^^ 
25 triazolone (Compound Ig) as a wNte powder (76 mg). 

Workina Example 75 

In the same manner as in Wbrking Example 72, (2R.3S)-2-(2.4-difluoroph©nyl)-3-melhyl-2-[(1H-1.2,4-tria20l-1- 
30 yl)methyl]oxirane (251 mg) was allowed to react with 2-(4-chlorophenyi)-3(2H,4H)-l ,2,4-triazolone (392 mg) to give 2- 
(4-chlorophenyO-4-[(1 R.2R)-2-(2.4-drfluorophenyl)-2-hydroxy-1-methyl-3-(1 H-1 .2,4-triazol-1 ■yl)propyl]-3(2H,4H)-1 .2.4- 
triazolone (Compound 35) as cotorless prisms (48 mg). 

Preferred group of compounds belonging to the compound of the fonnula (I) of the present invention are exempli- 
fied in Table 8 to Table 27 though the present invention is not limited to the compounds given there. 
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Table 12 



Cpd. No. 




A 


26 






27 


0 


28 


0 

W 


M . 

o ■ 


li 


0 


-CH2CF3 


30 




^ ^ — OCH-jjCF2CF2H 


31. 


-6- 




32 ' 


0 
W 


^^^^ OCSICE^) 2 



61 



EP0 567 982B1 



Table 13 
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40 
45 




0 

A 




-OCH^CF^ 


50 


SO 


0 

-An- 
\-— ji 


o- 


- 0CH2CF^CF3 | 



55 



64 
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Cpd. No. 




A 




ik 


0 

M N- 

W 




-ocaj(crj)^H 


■ 52 






- OCH^CFjCFjH 


53 


0 

-6- 




> OCF^CP^H 


o- 
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Table 17 
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Table 19 

5 



10 
15 






HO 


-CE2-A 
F 


20 






F 




25 


Cpd. 


No. X 


Configuration 
C* 


-A 


30 




N 


0 

A 

(RS) N N— 




35 
40 


55 


N 


0 

A 

(RS) N N— 


-/ />-0CF3 


45 


56 


CH 


0 

(RS) N N-^ 


^^^OCHjCF^CF^a. i 


SO 











5f 
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Sable 21 



. Cpd. 


Confignration 
Ho. ^ 

C* 


. -A 


il 


(R) 


0 

11 


63 


(S) 


0 


il 


(R) 




65 


. (S) 


0 F 

J \ 


li 


(«) 


..A /=\ 


31 


(S) 
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Table 22 



Cpd. Wo. 


Configuration 
c* 


-A 


D O 


(R) 


0 

-An- 


F 


69 


(S) 


0 




11 


(R) 






71 


(S) 


0 

-6- 




72 


(R) 


0 

A 

N N— 




73 


(S) 


0 
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Table 24 
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Table 25 



Cpd* No. 



-A 



11 (R) 



A 



// 



87 IS) 



88 (R) 



li (S) 



90 (R) 



ii (S) 
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Table 26 
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Prgpyatipn 1 

Using the Compound dQ. obtained in Working Exanrpie 27. the corrponents stated below were mixed. The mixture 
was packed in gelatin capsules to obtain capsules, each of which contains the Compound 32 in an amount of 50 mg. 





Compound 2Q (obtained in Working Example 27) 


50mg 


10 


Lactose 


lOOmg 




Cornstarch 


40mg 




Magnesium stearate 


10nr»g 


•te 


Total 


200mg 



The Compound 2S obtained in Working Exanple 32 and magnesium stearate were granulated in a solution of sol- 
20 ubie starch. The resultant product was dried, and then mixed wHh lactose and cornstarch. The mixture was subjected 
to compression molding to obtain a tablet containing the conrponents staled below. 



2S 


Compound 3§ (obtained in Working Example 32) 


50mg 




lactose 


65mg 




Cornstarch 


30mg 


30 


Soluble starch 


35mg 




Magnesium stearate 


20mg 




Total 


200mg 



Evaluation of the antifungal activities of the compound of Ibmriula (0 was conducted by the following method: a 
sheet of filter paper disc (manufactured by Toyo Seisakusho. 8 mm in diameter) soaked in a 1000 ^g/ml solution of a 
compound of formula (I) In methanol u«s placed on an agar plate containing various fungi, whk;h was incubated at 28 
^'C for two days, and the diameter of the growth inhibition zone around the fOter paper disc was measured. The following 
culture media were used: 

A: yeast nitrogen base agar medium (pH 7.0) 

B: peptone-yeast extract-glucose agar medium (pH 7.0) 

The antifungal spectra of the oonpounds of formula (I) are shown in Table 28. 
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Table 28 



Test microorganism 


B 
9 


Diameter of groirth 
inhibition zone Odd) 


■a 


cpd. 


cpd. 2^ 


cpd. _3_ 


Candida albicans 

r FO 0 5 8 3 


A 


4 5 


4 0 


4 0 


Candida utilis 

I FO 0 6 19 


A 


4 5 


3 5 


2 2 


Aspergillus niger 

I FO 4 0 6 6 


A 


3 5 


2 7 


1 3 


Aspergillus fumigatus 

I FO 6 3 4 4 


A 


4 3 


3 6 


2 2 


Cryptococcus neoformans 

I FO 0 4 10. 


A 


3 0 


3 0 


2 2 


Trichophyton rubrun 

I FO S 4 8 7 • 


b' 


■ 5 5 


5 2 


3 5 


Trichophyton mentagrophytes 
I FO 7 5 2 2 


B 


5 5 


5 0 


2 0 


Microsporusi gypseum 

I FO 6 0 7 6 


B 


5 5. 


43 


2 0. 



anHungal activrties of ttie corrpound of formula (I) against Candida albicans are shown in Tables 29 to 32. 
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T£^e 29 



cpd.No. 


Diameler of growth-inhibition zone 
(mm) Candida albicans (IFO 0583) 
(Medium A, aS'^C, twcxiiay culture) 


4 


43 


5 


47 


g 


45 


z 


50 


8 


47 


a 


44 


10 


47 


n 


38 




OO 


la 


42 


H 


47 


15 


46 


12 


42 


la 


31 


la 


43 



Table 30 



cpd.No. 


Diameter of growth-inhibition zone 
(mm) Candida albicans (IFO 0583) 
(Medium A. 28''C , tyvo<lay culture) 


ai 


27 


23 


35 


24 


31 




30 


2e 


48 


2Z 


37 


2S 


24 


29 


31 


d& 


41 


31 


38 


3S 


45 


33 


46 


34 


43 


35 


45 
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Table 30 (continued) 



cpd. No. 


Diameter of growth-inhibition zone 
(mm) Candida albicans (IFO 0583) 
(Medium A, 28°C , two-day culture) 


3& 


41 



Table 31 



qxJ. No. 


Diameter of growth-inhibition zone 
(mm) Candida albicans (IFO 0583) 

fMediUmA 2Sf(^ lu/n.Havndhira\ 


37 




39 


33 
45 




42 


41 


46 




47 


^ 


32 


44 


44 




35 


4& 


45 


4Z 


36 


iS 


26 


49 


44 


SO. 


30 



Table 32 



cpd. Na 


Diameter 01 growth-inhibition zone 
(mm) Candida albicans (IFO 0583) 
(Medium A. 28°G . two-day culture) 


51 


21 


52 


33 


53 


37 


S4 


34 


S5 


43 


5& 


35 


75 


40 


78 


42 


IS. 


45 


SQ 


40 
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Table 32 (continued) 


cpd. ^Jo. 


Diameter of growth-inhibition zone 
fmml CarKlida albicans HFO 05831 
(Medium A. 28^C , twoKiay culture) 


91 


42 


M 


41 


105 


18 



The protective effects of the compound of fornrHjla (I) against Candida abicans infection in nice are shown in the 
following Tables 33 and 34. 

Test Method: Five-week-old Crj:CDF^ n^ce were inocUated with the minimum lethal dose of Candida albicans 
intravenously. The test compourKi was acinlnistered orally once immediately after infection. The activity was expressed 
in terms of ED50 values calculated by the Reed and Muench method from the survival rate 7 days after infection. 



Table 33 



cpd. No. 


ED50 (mg/kg) p. 0. 


2 


0.35 




11.3 


^ 


8.0 


S 


0.71 


fi 


0.39 


9 


2.0 




0.18 


11 


0.16 


J2 


0.35 




0.39 


15 


8.0 




2.0 


21 


8.0 


2i 


8.0 


2S 


2.0 


2g 


2.0 


2Z 


8.0 


29 


1.41 




0.32 


p.a:oral administration 
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Table 34 



cpd. No. 


ED50 (mg/kg) pi o. 


M 


0.16 


25 


0.088 


26 


0.19 


3Z 


2.0 


28 


2.0 




<1.0 


4Q 


<0.25 


41 


2.0 


42 


0.18 


44 


<1.0 


iS 


<1.0 


46 


<0.25 


4Z 


<1.0 


i2 


<0.25 


50 


<1.0 


52 


0.22 


53 


0.18 


p.o.:oral administration 



Claims 

1 . An azole compound represented by the formula (I): 



CH,— C— C— N ^ N— R-^ ( I) 



vt*i9reby Ar is a phervl group substituted with one to three s^^^^ 

ahalooenatedCi.3alkylorahalogenatedC,.3aikoxy; 'n-naiogsn. 
R and 1=^ Independently are a hydrogen atom or a .aalkyi grom, or and may combine together to farm 

^ C2.4alkynyl group, (2) an aryl group having 6 to 14 caitjon 
atoms and a fused or nonfused five- or six-membered aromatic heterocyclic group having 1 to 3 hetero 
aionw selected from a nrtrogen atom, sulfur atom and oxygen atom, each of the above groups (1). (2) and (31 
may be substituted with hydroxy group, carboxy group, methoxycaibonyl group, ethoxycarbonyl group butoxy- 
^„^"h 0'-°"P. amino grouR (C2.4)alkanoylamino group, methylamino group, dimethylamino 

group, diethylamino group, dibutylamino group, pyrrolidiriyl, morpholino. piperldino. piperarinyl. N-benrylpiper- 
azmyl. N-acetyipiperazinyl. N-(p-methQxyphenyl)pipera2lnyl. N-[p.(2,2,3.3-tetrafluoropropoKy)phenyllpiperazi- 
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nyl, pyrazoliziny! or perhydnoazepinyl, methoxy group, ethoxy group, butoxy groip, halogen, (Ci.2)haloalky1 
group, trifluoromethoxy group, 1,l,2.2>tetrafluoroethoxy group, 2,2.2>trTlluoro^ticxy group, 2,2,3,3-t^alluoro- 
propoxy group. 2.2,3.3,3-pentafluoropropQxy group. 2.2.3,3.4.4.5.5-octafluoropentQxy group. 2-fluoroethoxy 
group. 0X0 group, thioxo group, mercapto group, methylthio group, ethyHhio groups butylthio group, meth- 
anesulfonyl group. ethanesuHbriyl group, butanesulfonyl group. (Ci.4)alKarx)yl group. Ci.igalkyl. C3.8Cydoalky1. 
C2.4alkenyl and C2 4all<ynyl, aryl group having 6 to 14 carbwi atoms or a fused or nonfused five- or six-mem- 
bered aromatic heterocyclic group having 1 to 3 hetero atoms selected from a nitrogen atom, sulfur atom and 
oxygen atom; 

Is a hydrogen atom or an acyl group selected from the group consisting of an aJkanoyI group having 1-7 car- 
bon atoms, and arylcartx)nyl group having 7-15 cart)on atoms, an altoxycart>onyl group having 2-7 carbon 
atoms, an aryloxycaitxHiyt group having 7-15 caibon atoms and an aralkylcarbonyl group having 8-20 carbon 

atoms; 

X is a nitrogen atom or a methine group; and 

Y and Z independently are a nitrogen atom or a methine group which may optionally be substituted with a 
methyl group, 
or a salt thereof. 

2. A compound of claim 1 or a salt thereof in which X is a nitrogen atom. 

3. A compound of claim 1 or a salt thereof in which is a hydrogen atom. 

4. A compound of claim 1 or a salt thereof in which and independently are a hydrogen atom or a Ci^alkyl group 

5. A compound of claim 4 or a salt thereof in which a group represented by R^ and R^ is a methyl group. 

6. A compound of claim 1 or a salt thereof in which Ar is a phenyl group having one to three substituents independ- 
ently selected from a halogen, haiogenated Ci.3alky1 grotp and halogenated Ci.3alkoxy group. 

7. A conpound of claim 1 or a saH thereof in which Ar is a halogen-substituted phenyl group. 

8. A compound of dalm 7 or a salt thereof in which the halogen-substituted phenyl group is a 2.4^tiluorophenyl 

group. 

9. A compound of daim 1 or a salt thereof in which R^ is an optionally substituted aromatic hydrocart>on residue 
selected from (1) an aryl group having 6 to 14 carbon atoms and (2) a fused or nonfused five- or six-membered 
aromatic heterocyclic group having 1 to 3 hetero atoms selected from a nitrogen atom. suHur atom and oxygen 
atom, each of the alwe groups (1) and (2) may be substituted with hydroxy g-oup, cartxjxy group* methoxycarbo- 
nyl group, ethoxycarbonyl group, butoxycarbonyl group, nitro group, amino group, (C2^)alkanoylamino group, 
methylamino group, dimethylamino group, diethylamino group, dibutylamino group, pyrrol idinyl, morpholino, pipe- 
ridino, piperazinyl, N-benzylpiperazinyl, N-acetylpperazinyl, N-(p-methoxyphenyl)piperazinyl, N-[p-(2,2,3,3- 
tetrafluoropropQxy)phenyf]piperazinyl. pyrazdizinyl or perhydroazepinyl. methoxy groip. ethoxy groip. butoxy 
group, halogen, (Ci 2)haIoalkyl group, trrtluoromethoxy group, 1,1,2,2-letrafluoroethoxy group, 2,2,2-trifluoroethoxy 
group. 2,2.3.3-tetrafluoropropQxy group. 2.2.3.3.3-pentafluoropropoxy group. 2.2.3. 3,4.4,5.5-octafluorop6ntoxy 
group, 2-fluoroethoxy group. 0x0 grouR thioxo group, mercapto group, methylthio group, echylthio group butylthio 
group, methanesulfbnyl group, ethanesulfonyl group, butanesulfonyl groip. (Ci.4>alKanoyl group. ^2^kyl. C3 
scydoalkyl. C2-4^kenyl and C2.4alkynyl. aryl group having 6 to 14 cart>on atoms or a fused or non-fused five- or 
six-membered aromatic heterocyclic group having 1 to 3 hetero atoms selected from a nitrogen atom, sulfur atom 
and oxygen atom. 

10. A compound of claim 1 or a salt thereof in which is a phenyl group substituted with hydroxy group, carboxy 
group, methoxycaibonyl groip, ethoxycattx)nyl group, txitoxycaibonyl groip. nitro group, amino youp. {C2. 
4)alkanoyiamino group, methylamino group, dimethylamino group, diethylamino group, dbutylamino groip, pyn-o- 
lidinyl. n^orpholino. piperidino, pperazinyl. N-benzylpiperazinyl. N-acetylpperazinyl, N-(p-methoxyphenyl}pperazi- 
nyl, N-[p-(2,2.3,3-tetrafluoropropoxy)phenyl]pipera2inyl. pyrazolizinyl or perhydroazepinyl, methoxy group, ethoxy 
group, butoxy group, halogen. (Ci.2)haloalkyl group, trifluoromethoxy groip. 1.1.2.2-fetrafluoroetfiOD(y group. 2,2.2- 
trrfluoroethoxy group, 2.2.3,3-tetrafluoropropoxy jyoup, 2,2,3,3,3-pentafluoropr(poxy group, 2,2,3,3,4,4,5,5- 
octafluoropentoxy group. 2-fluoroethQxy group, 0x0 group, thioxo groip. niercapto group, methylthio groip. ethyl - 
thio group, butylthio group. methanesuHonyl group, ethanesulfonyl groip. butanesulfonyl group, (Cv4) alkanoyi 
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group. Ci.i2alkyl, C3.eCycloalkyl. C2.4alkenyl and C2.4alkyny(. aryl group having 6 to 14 caibon atoms or a lused or 
nonfused five- or slx-membered aromatic heterocyclic group having 1 to 3 hetero atoms selected from a nitrogen 
atom, sulfur atom and oxygen atom. 

11 . A compound of daim 10 or a salt thereof in which is a phenyl group which is 8ut)stituted with a halogen atom. 

12. A compound of claim 10 or a salt thereof in which is a phenyl group which is substituted with a C^shaloalkyl 
group. 

13. A compound of daim 10 or a salt thereof in which is a phenyl group which is substituted with a trif luoromethoxy 
group, 1,1,2,2-tetrafluoroethoxy group, 2.2,2-trflluoroethoxy group, 2,2,3,3-tetrafluoroprapoxy group, 2,2,3,3,3-pen- 
tafluoropropoxygroup, 2.2.3.3.4.4.5.5-octafluoropen1oxy group or 2-fluoroethoxy group. 

14. A compound of daim 11 or a salt thereof in which R^ is 4-chlorophenyl. 

15. A compound off daim 12 or a sail thereof in which R^ is 4-trifluonomethylpheriyl. 

16. A compound off daim 13 or a salt thereof in which R^ is 4-trifluoromethoxyphenyl. 

17. A compound of daim 13 or a salt thereof in which R^ is 4-(2,2,2-trifluoroethoxy)phenyL 

18. A compound of daim 13 or a salt thereof in which R^ is 4-(1 ,1 .2.2-tetrafluoroethoxy)phenyl. 

19. A compound of daim 13 or a salt thereof in which R^ is 4-(2,2.3,3.-tetrafluoropropoxy)phenyl. 

20. A compound of daim 13 or a salt thereof in which R^ is 4-(2,2.3,3,3-pentafluoropropoxy)phenyI. 

21 . A compound of daim 1 or a salt thereof in wNch any one of Y and Z is a nitrogen atom and the other is a methine 
group, respectively. 

22. A compound of daim 1 whichis2-[(1R,2R)-2-(2.4<lifluorophenyl)-2-hydroxy-1-methyl-3-(1H-1,2,^^^^^ 
pyl].4.(4-trifluoromethoxyphenyl)-3(2H,4H)-1,2,4-tria2olone, or a salt thereof. 

23. A conrpound of daim 1 which is 2-[(1 R,2R)-2-(2,4-drfluorophenyl)-2-hydroxy-1-methyl-3-(1 H-1 .2,4-triazol-1 -yl)pro- 
pyl]-4-[4-(2,2,3.3-tetrafluoropropoxy)phenyl]-3(2H,4H)-1 ,2,4-triazolone, or a salt thereoff. 

24. A compound of daim 1 which is 2-[(1 R,2R)-2-(2,4<llfluorophenyl)-2-hyclroxy-1-methyl-3-(1H-1,2,4-tria2ol-1-yl)pro- 
pyl]-4-[4-(1.1,2.2-tetraffluoroethQxy)phenyl]-3(2H,4H)-1.2,4-triazo!one. or a salt thereof. 

25. A compound of daim 1 which Is 4-[(1 R,2R)-2-(2,4-dif luorophenyl)-2-hydroxy-1 -methyl-3-(l H-1 ,2,4-triazol-1 -yOpro- 
pyG-2-(4-trifluoromethoxyphenyl)-3(2H.4H)-1.2.4-triazolone, or a salt thereof. 

26. A compound of daim 1 which is 2-[(1 R.2R)-2-(2,4<lifluoroph6nyl)-2%droxy-1-methyl-3-(1H-1,2,4-lriazol-1-yl)pro- 
pyl]-4.(4-(2.2,2-trrfluoroethoxy)phenyl]-3(2H,4H)-1 .2,4-friazolone. or a salt thereof. 

27. A compound of daim 1 which is 4-[(1 R,2R)-2-(2.4-drfluorophenyl)-2-hydroxy-1-methyl-3-(1H-1.2,4-1riazol-1-yl)pro- 
pyl]-2-[4-(2,2,2-trHluoroethoxy)phenyl]-3(2H.4H)-1,2,4-tria2olone. or a salt thereof. 

28. A compound of daim 1 which is 4-[(1 R,2R)-2-(2.4-drffluorophenyl)-2-hydroxy-1-methyl-3-(1H-l,2,4-triazol-1-yl)pro- 
pyl]-2-[4-(1 ,1 .2,2-tetraf luoroethoxy)phenyl]-3(2H.4H)-1 .2,4-triazolone, or a salt thereof. 

29. A process for preparing a compound of formula (I) of daim 1 or a salt thereof which comprises 

(i) reading a compound represented by the formula (II): 
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.0. tX 



H2C— C-C-N Jt-K^ (E) 
AT r2 Y=Z 



. wherein the synnbols have the same meanings as defined in the formula (I), 
with a compound represented k)y the lormula (III): 



, wherein the symbols have the same meanings as defined in ihe lormula (I), 
or a salt thereof 

, or (ii) reading a compound represented t)y the formula (IV): 



f 



0 I 
N— CH,— C— C 



N 



I 

Ar 



. wherein the symbols have the san^e meanings as defined in the formula (I], 
or a salt thereof, with a compound r^resented by the formula (V): 



A 



HN N— 
\ / 
Y=Z 



(V) 



, wherein the syn(i>ol8 have the same meanings as defined in the formula (I), 
or a salt thereof, if necessary followed by acylation reaction. 

30. An antifungal composition which comprisds an effective amount of an azole conr>pound represented by the formula 
(I) as defined claim 1 or a pharmaceutically acceptable salt thereof and a carrier, excipient or diluent. 

31. A use of a compound of the formula (I) as defined in claim 1 or a salt thereof in the preparation of an anti-fungal 
composition. 

PatentansprOche 

1 . Azolverbindung dargestellt durch die Fbrmel (I): 
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5 




10 

wobei 

Ar eine Phenylgmppe ist, die mil einem bis drei Substituenlen substituiert 1st die unabhangig aus Halogen, 
halogeniertem C^.a-Alkyl Oder halogeniertem Ci.g-Alkoxy ausgewahh sind; 

und R2 unabhangig ein Wasserstoffalom oder eine C^s-Alkylgoippe sind Oder und R2 sich mHeinander 
unter Bilden einer C2.4-Alkyl6ngruppe verblnden l^iJnnen; 

r3 (1) eine Ci.ig-AlkyI-. Ca^-Cycloalkyl. Cg^-Alkenyl- und C2.4-AIkinylgruppe. (2) eine Arylgruppe mil 6 bis 14 
20 Kbhienstoffatomen und (3) eine kondensierte Oder nlcht-kondenslerle, fflnf- oder sechsgliedrige, aromalische. 

heterocyclische Gruppe mit 1 bis 3 Heteroatomen ist. cfie aus einem Stickstoffatom. Schwefelatom und Sauer- 
stoffetom ausgewahit sind. und jede vorstehende Gruppe (1). (2) oder (3) mit einer Hydroxygruppe. Carboxy- 
gruppe, IVlethoxycarbonylgruppe, Ethoxycarbonylgruppe. Butoxycaibonylgruppe. Nilrogruppe. Amlnogruppe, 
(C2.4)-Alkanoylaminogruppe, Methylaminogruppe, Dimethylaminogruppe. Diethylaminogruppe. Dibutylamino- 
^ gruppe. Pyrroiidlnyl, Morpholino. Piperidino, Pjperazinyl, N-Benzylpiperazlnyl, N-Acetylpiperazinyl, N-(p- 

Methoxyphenyl)piperazinyl. N-[p-(2,2.3.3-Tetrafluorpropoxy)phenyl]pip6razinyl. Pyrazolidinyl oder Perhydroa- 
zepinyl, Methoxygruppe, Ethoxygnjppe, Birtoxygruppe, Halogen, (Ci.2)-Halogenalkylgruppe, Trrfluormethoxy- 
gruppe, 1 , 1 ,2,2-Telrafluorelhoxygruppe, 2,2.2-Trif luorethoxygruppe, 2,2,3,3-Telrafluorpropoxygruppe. 
2.2.3.3.3-P6ntafluorpropQxygruppe. 2.2.3.3.4.4.5.5-Octafluorpentoxygruppe. 2-RuorethQxygruppe. Oxo- 
30 gruppe, Tliioxogruppe, Mercaptogruppe, Methylthiogruppe, Elhyimiogruppe. Butylthiogruppe, Methansulfonyl- 

gruppe. Elhansulfonylgruppe, Butansulfonylgruppe. (Ci.4)-Alkanoylgruppe, Ci.i2-Alkyl. C3.a-Cycloalkyl. C2.4- 
Alkenyl und C2.4-Alkinyl. Arylgruppe mit 6 bis 14 Kohlenstoffatomen oder einer kondensierten oder nfcht-kon- 
densierten. luni- Oder sechsgliedrigen. aromatischen. heterocyclischen Gruppe mit 1 bis 3 Heteroatomen, die 
aus einem Stickstoffatom. Schwefelatom und Sauerstoffatom ausgewdhH sind. substituiert sein kann* 

35 

R ein Vtesserstoffatom oder eine Acylgruppe ist. die aus der Gruppe ausgewahit ist. die aus einer Alkan<^I- 
gruppe mrt 1-7 Kohlenstoffatomen und Arylcarbonylgruppe mit 7-15 Kohlenstoffatomen. einer Alkoxycarbonyl- 
gruppe mit 2-7 Kohlenstoffatomen. einer Aryloxycarbonylgruppe mit 7-15 Kohlenstoffatomen und 
Aralkylcaibonylgruppe mit 8-20 Kohlenstoffatomen besteht; 

40 

X ein Stickstoffatom oder eine Methingruppe ist und 

Y und 2 unabhangig ein Stickstoffetom Oder eine IVIethingruppe sind, die gegebenenfalls mil einer Methyl- 
gruppe substituiert sein kann. 

45 

Oder ein Salz derselben. 

2. Verbindung von Anspruch 1 oder ein Salz derselben. bei der X ein Stickstoffatom ist 

BO 3. Veibindung von Anspruch 1 Oder ein Salz derselben. bei der R* ein Vtesserstoffatom ist. 

4. Veibindung von Anspruch 1 oder ein Salz derselben, bei der R^ und R^ unabhangig ein Vfesseretoffatom oder eine 
Ci.3-Alky)gruppe8ind. 

SB 5- Verbindung von Anspruch 4 oder ein Salz derselben. bei der eine durch und R^ dargesteIHe Ci.j-Gruppe eine 
Methylgruppe ist. 

6. Verbindung von Anspruch 1 oder ein Salz derselben. bei der Ar eine Phenylgruppe mit einem bis drei Substituen- 
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ten ist, die unabhdngig aus Halogen, einer halogenierten Ci^-Alkylgruppe und halogenierten C^s-AlkDxygrqppe 
ausgewahtt sind. 

7. Verbindung von Anspruch 1 oder ein Salz derselben, bei der Ar sine halogensubstituierte Phenyigruppe ist. 

8. Verbindung von Anspruch 7 oder ein Saiz derselb^. bei der die halogensubstituierte Phenyigruppe eine 2.4- 
DHIuorphenylgnjppe ist 

9. Verbindung von Anspruch 1 oder ein Salz derseiben. bei der ein gegebenenfalls substiluierter aromatischer 
Kohlenwasserstoffrest ist, der (1) aus einer Arylgruppe mil 6 bis 14 Kbhienstoffatomen und (2) einer kondensierten 
Oder nichtkondensierten, funf- oder sechsgliedrigen, aromatischen, heterocydischen Gruppe nrdl 1 bis 3 Hete- 
roatonnen ausgewdhtt ist. die aus einem Stickstoffatom. Schwefeiatom und Sauerstoffatom ausgewdhlt sind und 
jede vor^ehende Gruppe (1) und (2) mit einer Hydroxygruppe, Carbaxygrippe, Methoxycarbonylgnppe, Ethoxy- 
cart>onyigrMppe. Butoxycarbonylgruppe. Nitrogruppe. Aminogruppe, (C2.4)-Alkanoylaminogrupp6. Methylamino- 
gruppe, DImethylaminogrLippe, Dietliylaminogruppe, Dibulylaminogruppe, Pyrrolidinyl, MorphoHno, Piperidino, 
Piperazinyl, N-Benzylpiperazinyl. N-Acetylpiperazlnyl, N-(p-Methoxyphenyl)piperazinyl, N-[p-(2,2,3,3-Te1rafiuor- 
propQxy)phenyl]piperazinyl. Pyrazolidinyl oder Pertiydroazepinyl. Methoxygruppe. Ethoxygru^^, Butoxygruppe. 
Halogen. (Cv2)-Halogenalkylgruppe, Trifluomnethoxygruppe, 1,1»2,2-TetrafliJorethoxy(ruppe, 2.2,2-Trifluorethoxy- 
gruppe. 2.2A3-Tetrafluorpropoxygmppe. 2,2.3,3,3-PentafluorpropQxygruppe. 2,2.3,3.4.4.5.5-Octafluorpentoxy- 
gruppe, 2-Fluorethoxygn4>pe, Oxogruppe, Thioxogrvppe, Mercaptognjppe. Methylthlogruppe, Ethylthiogruppe, 
Butytthiogruppe. IVIethansuHonylgruppe, EthansuKbnylgmppe. ButansuKonylgruppe, (Ci.4)-Alkanoylgrupp€, 
AlkyI, Cs^-Cycloalkyl. C2.4-Aikenyl und C2^-Alkinyl. Arylgruppe mIt 6 bis 1 4 Kbhienstoffatomen Oder einer konden- 
sierten Oder nictit-kondensierten, fOnf- oder sechsgliedrigen, aromatischen, heterocydischen Gruppe mit 1 bis 3 
Heteroatomen. die aus einem Sllckstoffatom. Schwefeiatom und Sauer sto ff a t om ausgewahK sind. substHuiert sein 
kann. 

10. Verbindung von Anspruch 1 oder ein Salz derselben, bei der eine Phenyigruppe ist, die mit einer Hydroxy- 
gruppe, Carboxygruppe. Methoxycafbonylgruppe, Ethoxycarbonylgruppe, Butoxycarbonylgruppe, Nitrogruppe, 
Aminogruppe, (C2^-Alkanoylaminogruppe. Methylaminogruppe, Dimethytaminogruppe. Diethylanrinogruppe. 
Dibutylaminogruppe, Pyrrolidinyl. Morphdino, Piperidino, Piperazinyl, N-Benzylpiperazinyl, N-Acetylpiperazinyl, N- 
(p-Methoxyph6nyI)piperazlnyl, N-[|>(2,2.3.3-Tetrafluorpropoxy)phenyl]piperazinyl, Pyrazolidinyl oder Perhydroaze- 
pinyl, Methoxygruppe, Ettioxygruppe, Butoxygruppe, Halogen, (Ct.2)-Halogenalkylgruppe, Trifluormethoxygruppe, 
1.1.2.2-T©trafluor6ttioxygrupp6. 2.2.2-TrifluorethQxygruppe. 2.2,3.3-Tetrafluorpropaxygruppe. 2,2.3,3,3-Pentafluor- 
propoxygruppe, 2.2,3,3,4.4,5.5-Octafluorpentoxygruppe, 2-Fluorethoxygruppe. Oxogmppe. Thioxogruppe. Mer- 
captogruppe, Methylthiogn^pe, Ethylthiogruppe, Butytthiogruppe, Methansulfonylgruppe, Ethansulfonylgruppe, 
Butansulfbnylgruppe. (Ci.4)-Alkanoylgruppe, Ci.ig-Alkyl. Ca^-Cycloalkyf. C2^-Alkenyl und Cg^-Alkinyl. Aryl- 
gruppe mit 6 bis 14 Kohlenstoffetomen oder einer kondensierten oder nicht-kondensierten, fOnf- oder sedisglied- 
rigen. aromatischen, heterocydischen Gruppe mit 1 bis 3 Heteroatomen, die aus einem Stickstoffatom. 
Schwefeiatom und Sauerstoffatom ausgewahit sind. substituiert ist. 

11. Verbindung von Anspruch 10 Oder ein Salz derselben, bei der eine Phenyigruppe ist. die mit einem Halogen- 

atom sU>5tituiert ist. 

12. Verbindung von Anspruch 10 oder ein Salz derseben, bei der eine Phenylgrvfppe ist de mit einer Ci.2-Halo- 
genalkylgruppe substituiert ist. 

13. Verbindung von Anspruch 10 oder »n Salz derseD^en, bei der eine Phenylgmppe ist, die mit einer TrHluorme- 
thoxygruRM. 1 . 1 ,2.2-Tetraf luorethoxygruppe, 2.2.2-Trifluorethoxygrupp6. 2.2.3,3-Tetraf luorpropoxygruppe. 
2,2.3,3,3-PentaffcjorpropoKygruppe, 2,2,3,3,4.4,5,5-Octafluorpentoxygruppeoder 2-Fluorethoxygruppe substituiert 
ist. 

14. Verbindung von An^uch 1 1 oder ein Salz derselben. bei der R^ 4-Chk>rphenyl 1^. 

15. Verbindung von Anspruch 12 oder ein Salz derselben, bei der R^ 4-TrrfIuormethylphenyl ist. 

16. Verbindung von Anspruch 13 oder ein Salz derselben, bei der R^ 4-Trifluormethoxyphenyl ist 

17. Verbindung von Anspruch 13 Oder ein Salz derseben. bei der Pp 4-(2,2,2-Trifluorethoxy)phenyl ist. 
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18. Veibindung von Ansprtich 13 oder ein Salz derselben, bei der 4-(1,1 ,2,2-Tetrafluore1hoxy}phenyl ist 

19. Veibindung von Anspruch 13 Oder ein Satz derselben, bei der 4-(2.2,3,3-Tetrafluorpropoxy)phenyl ist 

20. Veibindung von Anspruch 13 oder ein Salz derselben. bei der R^ 4-{2.2.3,3,3-Penta1luorpropoxy)phenyl ist. 

21. Veibindung von Anspruch 1 oder ein Salz derselben. bei der eines von Y und Z ein Stickstoflatom ist und das 
andere eine Methingruppe ist. 

22. Veibindung von Anspruch 1, die 2-[(1R,2R)-2-(2,4-Difluorph6nyl)-2-hydroxy-1-m6thyl-3-(1H-1,2Alriazol-1-yl)pro^ 
pyl]-4-(4-trifluormethoxyphenyO-3(2H,4H)-1,2,4-triazo!on ist, Oder ein Salz derselben. 

23. Verbindung von Anspruch 1, die 2-[(1R,2R)-2-(2,4-Difluon3henyl)-2-hydroxy-1-methyl-3-(lH-1,2,4-triazol-1-yl)p^^ 
pyl]-4-[4-(2,2.3.3-t6trafluorpropoxy)phenyl]-3(2H,4H)-1,2,4-triazolon ist Oder ein Salz derseben. 

24. Verbindung von Anspruch 1, die 2-[(1R,2R)-2-{2,4-Difluorphenyl)-2-hydroxy-1-melhyl-3-(1H-1,2,4-triazol-1-yl)pro- 
pyIl-4-[4-(1,1.2.2-tetrafluorethoxy)phenyl]-3(2H,4H)-1,2,4-triazolon ist, oder ein Salz derselben. 

25. Veibindung von Anspruch 1, die 4-[(1R,2R)-2-{2,4-Difluorphenyl)-2-hydroxy-1-methyl-3H1H-1,2Atriazol-1-yl^ 
pyl]-2-(4-trHluormethoxypheny!)-3(2H,4H)-1 ,2,4-triazolon ist, oder ein Salz derselben. 

26. Veibindung von Anspruch 1. die 2-[(1R,2R)-2-(2,4-Dlfluorphenyl)-2-hydroxy-1-me1hyl-3-(1H-1,2,4-triazol-1-yl)pro- 
pyl]-4-[4-(2,2,2-trrfluorethoxy}phenyQ-3(2H,4H)-1 ,2,4-triazolon ist, oder ein Salz derselben. 

27. Veibindung von Anspruch 1, die 4-[(1R,2R)-2-(2,4-Difluorphenyl)-2-hydroxy-1-methyl-3-(1H-1,2,4-triazol-1-yl)pro- 
pyl]-2-[4-(2,2.2-trifluorethoxy)phenyq-3(2H,4H)-1 ,2,4-triazolon ist. Oder ein Salz derselben. 

28. Veibindung von Anspruch 1, die 4-[(1R,2R)-2-(2,4-Difluorphenyl)-2-hydroxy-1-methy!-3-(lH-1,2,4-triazoM-yl)pro- 
pyl]-2-[4-(1,1,2.2-tetra1luorethoxy}phenyl]-3(2H,4l-l)-1,2.4-triazolon ist, oder ein Salz derselben. 

29. Verfahren zum Herstellen einer Verbindung der Fbrniel (I) von Anspruch 1 Oder eines Seizes derselben, das 

(i) das Umsetzen einer durch die Formel (11): 



dargestelllen Vert>indung. worin die Symbole dieselben Bedeutungen wie bei der Fornnel (I) d^iniert aufwei- 
sen, 

ntit einer durch die Formel (III) dargestellten Verbindung: 




/ 






worin die Symbole dieselben Bedeutungen vne bei der Forniel (I) definiert aufweisen, 
Oder einem Salz derselben 



Oder (ii) das Umsetzen einer durch die Formel (IV): 
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dargestellten Veitiixlung, worin die Syntx)ie cOeselben Bedeutungen wie bei der Formel (I) ddiniert aufwei- 
sen. 

Oder eines Salzesderselben mit einer durch die Formel (V) dargestellten Verbindung: 



worin cOe Symbde dieseiben Bedeutungen wie bei der Fomiel (I) definiert aulweieen, oder einem Salz dersel- 
ben. nOtigenfalls gefolgt von einer Acylierungsreaktion umfaDt. 

30. Antlmykot'sche Zusannmensetzung, die eine wirksame Menge einer durch die In Anspruch 1 deflnierte Forme! (I) 
dargeeteltten Azolverbindung oder eines pharmazeutisch annehmbaren Seizes derseben und einen Trager. Arz- 
nelmlttelhilfsstofi oder VerdQnnungsmittel umfaf3L 

31. Verwendung einer Verbindung der in Ansprucli 1 definierten Formel (i) oder eines Salzes derselben bei der Her- 
steliung einer antimykotischen Zusammensetzung. 

Revendications 

1 . Compost de type azole reprdsentd par la formuie (i) : 



dans laquelle Ar represenle un groupe phinyle substitue par un a trois substituants choisis independamment 
parmi les alomes d'halog^e. ies groupes alkyle halog6n6 on C1.3 et les groupes alcoxy halogdnd en Ci^. 

et representent independamment un atome dliydrogene ou un groupe alkyle en Ct.3, ou bien et R^ 
peuvem fusbnner pour former ensemble un groupe alkyl^ne en 

R^ repr6sente (1) un groupe alkyte en Ci.t2. cyctoalkyie en C^, alc§nyle en ou alcynyle en Ca^, (2) un 
groupe aryle ayant 6^14 aton^ de cartx)ne ou (3) un groupe h^t^rocydique aromatique k cinq ou six chaT- 
nons. condense ou non condense. poss6dant 1^3 h^^roatomes choisis parmi les atomes d'azote. de soufre 
et d'oxygene. chacun des groupes (1), (2) et (3) precedents pouvant etre sitetitue par un groupe hydroxyle, 
un groupe cart)oxyle. un groupe m6thQxycart)onyle. un groupe ^hoxycart>ony1e, un groMpe butoxycartx)nyle. 
un groupe nitro, un groupe amino, un groupe alkanoyI(C2^anrHno. un groupe methylamino, un groupe dime- 
ihylamino. un groupe di^thytamino, un groupe dixitytamirx), un groupe pynrdidinyle. un groupe morphoiino. un 
groupe pip^rklina un groqpe pip6razinyle, un groupe N-benzylpip6razinyle. un groupe N-ac6tytpf>6razinyle. 
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un groupe N-(p-m§thoxyph6nyf)pip6razinyle, un groupe N-[p-(2,2,3,3-t6trafluoropropoxy)ph6nyl]pip6ra2inyle, 
un groupe pyrazolizinyle, un groupe perhydroaz^pinyle, un groupe methoxy, un groupe ^thoxy, un groupe 
buloxy, un atom© d'halog6ne, un groupe halog6noalkyie en C1.2, un groupe trifluorom6thoxy. un groupe 
1,1,2,2-t6trafluoro6thoxy, un groupe 2.2,2-lrifluoro6thoxy, un groupe 2,2,3,3-t6lrafluoropropoxy, un groupe 

5 2,2.3.3.3-pentafliJoropropoxy, un groupe 2.2,3.3,4,4.5,Soctafluoropentoxy. un groupe 2-fluoro6thQxy. un 

groupe 0x0, un groupe thioxo, un groupe mercapto, un groupe m§thyIthlo, un groupe ethylthio, un groupe bulyl- 
thio, un groupe m6thanesulfbnyle, un groupe 6lhanesultonyle, un groupe butanesulfonyle. un groupe alkanoyle 
en Ci.4, un groupe alkyle en Cm^, un groupe cydoalkyle en C3.S. un groupe aic6nyle en C2.4. un groupe alcy- 
nyle en C2-4, un groupe aryle a^nt 6 a 14 atomes de carbone ou un groupe h6terocycIique aromatique a dnq 

10 ou six chaTnons, condensd ou non condense, possddant 1 k 3 hdtdroatonnes choisis parmi les atomes d*azote. 

de souire et d'oxyg^ne, 

R** repr6sen1e un atome d'hydrog6ne ou un groupe acyle choisi parmi les groupes alkanoyle ayant 1 -7 atomes 
de caibone, les groupes arylcarbonyle ayanl 7-15 atomes de carbone, les groupes alcoxycarbonyle ayant 2-7 
atomes de carbone. les groupes aryloxycarbonyle ayant 7-1 5 atomes de caitxne. et les groupes aralkylcarbo- 
15 nyle ayant 8-20 atomes de cartx)ne, 

X represente un atome d'azote ou un groupe methine, et 

Y et Z r^^sentent ind^endamment un atome d'azote ou un groupe m^thine qui peut ^ventuellement itre 
substitu^ par un groupe m^yle, 
ou un sel tfun lei compost. 

20 

2. Compost selon la revendication 1 . dans lequel X repr6sente un atome d'azote. ou un sel d'un tel compose. 

3. Compost selon la revendication 1 . dans lequel represente un atome d'hydrog^ne, ou un sel d*un tel compos§. 

£s 4. Compose selon la revendication 1 , dans lequel et representent independamment un atome d'hydrogene ou 
un groupe alkyle en C^^. ou un sel d*un tel conrtpos^. 

5. Compose selon la revendication 4, dans lequel le groupe alkyle en 0^.^ repr6sent6 par R^ ou R^ est un groupe 
m^hyle. ou un sel d*un tel compost. 

30 

6. Compost selon la revendication 1. dans lequel Ar represente un groupe ph6nyle poss^dant un k trois substituants 
choisis ind^pendamnfient parmi les atomes d'halog^ne, les groupes alkyle halog6n6 en C1.3 et les groupes alcoxy 
halog6n6 en 0^^. ou un sel d*un tel compost. 

35 7. Compost selon la revendication 1 , dans lequel Ar repr^ente un groupe ph^nyle substitu6 par un ou plusieurs ato- 
mes d'hak>g^e, ou un sel d'un tel oomposd. 

8. Corrpos^ selon la revendication 7, dans lequel le groupe ph^yle est substitu6 par un ou plusieurs atonnes 
d'halog^ne est un groupe 2,4-difluoroph§nyle, ou un sel d'un tel compost. 

40 

9. Compost selon la revendication 1. dans lequel R** repr6sente un reste hydrocarbon^ aromatique 6ventuellement 
substitue, choisi parmi (1) les groupes aryle ayant 6 a 14 atomes de carksone et (2) les groupes heterocycliques 
aromatiques d cinq ou six chaTnons, condenses ou non condens6s. poss6dant 1 k 3 h6t6roatomes choisis parmi 
les atomes d'azote, de soufre et d'oxyg^e chacun des groupes (1) et (2) precedents pouvant §tre sub^itu§ par 

45 un groupe hydroxyle, un groupe carboxyle. un groupe mdthoxycarbonyle. un groupe ethoxycarbonyle. un groupe 
butoxycarbonyle, un groupe nitro, un groupe amino, un groupe alkanoyi (C2.4)amino, un group© m6thylamino, un 
groupe dimethylamino, un groupe diethylamino, un groupe dibutylamino, un groupe pyrrolidinyle, un groupe mor- 
pholino, un groupe pip6rldino, un groupe pip^razinyle, un groupe N-benzylpip^razinyle, un groupe N- 
acetylpiperazinyle, un groupe N-(p-methoxyphenyl)piperazinylei un groupe N-[p-(2,2,3,3-tetrafluoropropoxy)phe- 

50 nyqpipdrazinyle. un groupe pyrazolizinyle, un groupe perhydroaz^pinyle. un groupe mdthoxy, un groupe ethoxy, un 
groupe butoxy un atome d'halogene, un groupe halogen oalkyle en C1.2, un groupe trifluoromethoxy, un groupe 
1,1,2,2-tetrafluoroethoxy, un groupe 2,2,2-trifluoroethoxy un groupe 2,2,3,3-tetrafluoropropoxy, un groupe 
2,2,3.3.3-pentafluoropropoxy. un groupe 2.2.3,3.4.4,5.5-octafluoropentQxy, un groupe 2-fluoro^hQxy, un groupe 
0x0, un groupe thioxo, un groupe mercapto, un groupe methylthio, un groupe dthytthio, un groupe butylthio, un 

55 groupe m6thanesul1onyld. un groupe ethanesuKbnyle. un groupe butanesulfonyle, un groupe alkanoyle en .4, un 
groupe alkyle en C^.t^. un groupe cydoalkyle en C3.8, un groupe alc6nyle en C2.4, un groupe alcynyle en C2-4, un 
groupe aryle ayant 6 d 1 4 atomes de carbone ou un groupe h6t6rocydique aromatique k cinq ou six chaTnons, con- 
dense ou non condoise. poss6dant 1 e 3 h6t6roatomes choisis parmi les atomes d*azote. de soufre et cTaxyg^e. 
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ou un sel dXin tel compos§. 

10. Compos6 selon la revendicab'on 1, dans lequel represente un groupe ph^nyie substitu^ par un groupe 
hy*oxyie, un groupe carboxyle, un groupe mdthoxycarbonyle. un groupe 6thoxycarbonyle, un groupe butoxycar- 
bonyle, un groupe nitro. un groupe amirK>, un groipe aikanoyl(C2^amino. un groupe m6thylamino. un groupe 
dimethylamino, un groupe diethylamino, un grxxjpe dibulylamino, un groupe pyn-olicBnyle, un groupe nrtorpholino, un 
groupe pip^ridino. un groupe pip^razinyle. un groupe N-benzyipip^razinyle. un groupe N-ac6tylpip6razinyle. un 
groupe N-(p-methoxyphefvl)piperazinyle, un groupe N-[p-(2,2,3,3-tetrafluoropropoxy)phenyl]piperazinyle. un 
groupe pyrazdizinyle. un groupe perhydroaz^pinyle, un groupe mdthoxy, un groupe 6ttioxy. un groupe butoxy, un 
atome dlialog^ne. un groupe halog^noalkyle en Ct.2. un groupe trlfluorom^thoxy* un groupe 1.1 .2.2-t6trafluoro6- 
thoxy, un groipe 2.2,2-trif luoroelhoxy, un groupe 2,2,3,3-16traf luoropropoxy, un groupe 2,2,3,3-pentafluoropropoxy, 
un groupe 2.2.3,3.4.4.5.5-octafluoropentQxy, un groupe 2-fluoro6tlioxy, un groupe oxo, un groype Ihioxo. un groMpe 
mercapio, un groupe m^thyltNo, un groupe ^thylthia un groupe bulylthio, un groupe m^thanesulfonyle, un groupe 
6thanesuKonyle. un groupe butane-suHonyle. un groupe alkanoyle en un groupe alkyle en C^.t2. un groupe 
cydoalkyle en C3.8. un groupe alcenyle en C2^, un groupe alcynyle en C2.4, un groupe aryte ayant 6^14 atomes 
de carbone ou un groupe h§1^rocycllc|ue aromatique k cinq ou six chaTnons. condense ou non condense, posse- 
dant 1 k 3 h^t^roatonrres choisis pamii lee atomes d'azote. de souire et d'oxyg^ne, ou un sel d*un lei c»nipos6. 

11. Compost selon la rev^endication 10, dans lequel represente un groipe ph6nyle qui est substitud par un atome 
d'halogene, ou un sel d'un tel compost. 

12. Conpose selon la revendication 10. dans lequel represente un groupe ph^nyle qui est substitu6 par un groupe 
habgdnoalkyle en C1.2, ou un sel dXin tel compose. 

13. Compose selon la revendication 10, dans lequel R^ represente un groupe phenyle qui est substitue par un groupe 
trrfluoromethoxy. 1J.2.2-tetraftuoroeihoxy. 2.2.2-tritluoroethQxy 2,2.3,3-t6trafluoropropoxy, 2.2.3,3.3-pentafluoro- 
propoxy. 2,2,3,3i-4,4,5,5-octafluoropentoxy or 2-fluoroethoxy 

1 4. Compose selon la revendication 1 1 . dans lequel R^ represente un groupe 4-chlorophenyle. ou un sel d*un tel com- 
pose. 

15. Compose selon la revendication 12, dans lequel R^ represente un groupe 4-trifluoromethylphenyle. ou un sel d'un 
tel compose. 

16. Compose selon la revendication 13. dans lequel R^ represente un groupe 4-trifluoromethoxyphenyle, ou un sel 
d'un tel compose. 

17. Compose selon la revendication 13. dans lequel R^ represente un groupe 4-(2,2.2-trifluoroethoxy}phenyle, ou un 
sel d'un tel compose. 

1 8. Compose selon la revencfication 13. dans lequel R^ represente un groupe 4-(1 .1 .2.2-tetrafluoroethoxy)phenyle. ou 
un sel d'un tel compose. 

19. Compose selon la revendication 13, dans lequel R^ represente un groupe 4-(2,2,3,3-tetFafluoropropoxy)phenyle, 
ou un sel d'un tel compose. 

20. Compose selon la revendication 13, dans lequel R^ represente un groupe 4-(2,2,3.3,3-pentafluoropropoxy)phe- 
nyle, ou un sel d'un tel ooitpose. 

21. Compose selon la revendication 1, dans lequel Tun quelconque de Y et Z represente un atome d'azote et I'autre 
represente un groupe methine, ou un sel d'un tel conpose. 

22. Compose selon la revendication 1. qui est la 2-[(1R.2R)-2^2.4<jifluoroph6nyl)-24iydroxy-1-methyI-3-(1H-1.2,4- 
triazol-1-yOpropyO-4-(4-trHluoromethoxyphenyO-3{2H,4H)-1.2.4-triazo^^ ou un sel d'un tel compose. 

23. Compose selon la revendication 1. qui est la 2-[(1R,2R)-2-(2,4-difluorophenyl)-2-hydroxy-1-methyt-3-{1H-1,2,4- 
trlazol-1-yl)propyO-4-[4-(2.2.3.3-tetrafluoropropQxy)ph6nyQ-3(2H.4H)-1.2.4-^ ou un sel d'un tel conpose: 
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(ij la r6action d'un oonpos6 reprteent^ par la fbrmule (II) 



1 o 



dans laquelle les symboles ont les memes significations que celles indiqu^es pour la tormule (D 
avec un compos* raprdsent* par la farmule (III) : ^ 



dans laquelle les symboles ont les mSmes sianifiofl*innc n. « ^ii-. . 

SGl d'un tel compose, " ' ' ^ '** '"^"'"'e ^ ^ • avec un 

ou pi) la reaction d'un compost repr^sent^ par la formula (IV) : 



R 



2 



dtn iTn!^;'^"'* """"" "'^^ '"^'^"^ «. ou d'un sel 

avec un compost repr6sent6 par la fbrmule (V) : 
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(V) 



V / 
•Y=Z 



dans laquelle les s/mboles ont les m§mes signKications que celles indiqu^ pour la fbrmule (I), ou avec un 
sel d'un tel compost, suivies d'une reaction d*acylation si cala est n6cessaire. 

30. Composition antitongique qui connprervl una quantity efficace d'un coinpos^ de type azole repr6sent6 par la lor- 
mule (I) de la revendicalion 1 , ou un sel phamiaceutiquement acceptable dlin tel compose, et d'un support, exd- 
pientoudiluant 

31. Ulilisation d'un compose de formule (I) tel que ddfini dans la revendication 1 ou dun sel d'un tel compost pour la 
preparation d'una composition antifongique. 
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